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CERTIFICATION 
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Hewlett-Packard Company certifies that this instrument met its published 
specifications at the time of shipment from the factory. Hewlett-Packard 
Company further certifies that its calibration measurements are traceable 
to the United States National Bureau of Standards, to the extent allowed 
by the Bureau's^ calibration facility, and to the calibration facilities of other 
International Standards Orf>anization members. 



WARRANTY AND ASSISTANCE 



This Howletl-Pnckard product is warranted against defects in materials 
and workmanship lor a period of one year from the date of shipment. 
Hewlett-Packard .vill, at its option, repair or replace products which prove 
to he defective durintt the warranty period provided they are returned 
to Hewlett-Packard, and provided the preventive maintenance procedures 
m this nianual are followed. Repairs necessitated by misuse of the product 
are not covered by this warranty. NO OTHER WARRANTIES ARE EX- 
PRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO THE 
IMPLIED WARRANTIES OF MERCHANT-ABILITY AND FITNESS 
FOR A PARTICUIJVR PURPoGE. HEWLETT-PACKARD IS NOT 
LIABLE FOR CONSEQUENTIAL DAMAGES. 

I 

Service contracts or customer assistance agreements are available for 
! Hewlett-Packard products. \ 
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H>r any, assistance, contact your nearest Hewlett-Packard Sales and 
Service Office, Addresses are provided at the back of this manbal. 
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SAFETY SUMMARY 



Th» Mlov^ng g«Mnl »ef«ty praesuf/ont mu$t ba obiorved during all phaatsa of opantlon, aan/lea, 
and npalrot thia Inaimmant. Failure to comply with thaaa praeautlona or with cpacUlc waminga 
^aowhera In thIa manual, violataa aafaty atandarda of daaign, manufacture, and Intended uoa of the 
Inatrumant. Hawlatt-Paekatd Company aaaumea ho liability for the cuatomoria Mtuni to comply 
ariih rime roquirementa. ' 

■ ' I.'.il li : ■ ' : ' . ; 

GROUND THE tf^STRUMENT. / i 

t To 'minimize shock hazard, the Instrument chassis and cabinet rnust be connected to an electrical i 
grdundi The Instrument Is equipped with a three-conductor ac, power cable. Tlie power cable, 
riiust eittier be plugged Into an approved three-contact electrical outlet or used with a three-contact/ 
to two-cpWct adapter with the grounding wire (green) firpily connected to' an electrical ground 
(safety ground) at the powpr outlet. The power jabk and mating plug of the powar cable meet' 
International Electrotechnical Commission (IcC) safety standards. ' ) 

' '■.j:-,' , ■ - / ■ ■ ^ 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 

Do not^ operate the instrument in , the presence of flammable gases or fumes. Operation of /any 
electrical instrument in such an environment constitutes a definite safety hazard. ' 

•1, \ !; ; I ^ 

KEEP ^AV FROM LIVE CIRCUITS.1 I ; “ '' / 

Operating ' persohnel rnust not remove! jihslrument covers. Component replacement and ; internal ' 
adjustments must be made by qualified i rpaWenance' personnel. • Do not mplace' components with 
power cable conriected. Under certain conditions, dangerous vojtages may exist, even with the 
power cable removed. To avoid Injuries, always disconnect power and , discharge circiilts' be'ure 
douching them. , ' , : ■ 

I ' ' , n , i ' . ' , _ ^ \ 

DO NOT SERVICE OR ADJUST ALONE. 1 I > 

Do not attempt Internal service or adjustment unless another person, capable of rendering first aid 
and resuscitation, is present. i ' ' 

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT. 

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments (implosiqn). 
To‘ prevent CRT implosion, avoid rough handling or Jarring of the instrument. Handling of the CRT shall 
be done only by qualified maintenar:ce personnel using approved safety mask and gloves. v 

■ • ' _ f ■ • ' 

DO NOT SUBSTITUTE PARTS OH MODIFY INSTRUMENT, / 

Because of the danger of Introducing additional hazards/ do not inslair substitute parts, or perform 
any unauthorized modification 'to the Instrument. Return tho instrument . to a Hewlett-Packard 
Sales and Service Office for service and repair to ensure that safety features are maintained. ■ 

DANGEROUS PROCEDURE WARNINGS. , > / 

Warnings, such as the example below, precede potentially dqngerous procedures throughout this 
manual. Instructions contained In the warnings must be followed, j, , ‘ ' 'i ' ' 



WARNING 



■ I ^ 



Dangerous voltages, capable of causing death, are present In this instrument. 
Use extreme caution when handling, testing, an^ adjuatlng.| : '■ I 
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General Information 



SECTION i 

GENERAL INFORMATION 

1-1. INTRODUCTION. One Blue Light Filter. HP Model 101 \5A 



1-2. The Hewlett-Packard Model 1710B Oacillo- 
scope is a general-purpose, wide-hand oscilloscope 
designed for bench or Held service. It provides 
accurate measurements of high-frequency signals 
and fast risetime pulses with 10-mV/div vertical 
deflection capability over the full 200 MHz band- 
width. Selectable input impedance of either 50 ohms 
or 1 megohm permits impedance selection that best 
meets measurement applications. Its low shunt ca- 
pacitance of less than 11 pF reduces phase shift and 
signal loss in pulse or cw measurements. 

1-3. This manual contains installation and operating 
instructions, as well as maintenance information for 
the Model 1710B. Instrument specifications and 
procedures for verifying proper operation are in- 
cluded. Procedures are also included for adjusting the 
instrument to its performance specincations. Sche- 
matic diagrams, the theory of operation, and trouble- 
shooting information are provided for use in main- 
taining the instrument. 

1-4. .This section of the manual contains the per- 
formance specincations for the Model 1710B, and a 
list of the options available. It also lists the ac- 
cessories supplied with the Model 1710B and other 
accessories that are available. Instrument and manual 
identification information are also included. 

1*5. SPECIFICATIONS. 

1-6. Table 1-1 is a complete list of the Model 1710B 
critical specifications that are controlled by toler- 
ances. Table 1-2 contains general information that 
describes operating characteristics of the Model 
J710B. 



1-7. Any change in the specifications due to manu- 
facturing, design, or traceability to the U.S. National 
Bureau of Standards will be listed on a m'^nual 
change sheet included with this manual. The manual 
and manual change sheet supersede all previous 
information concerning specificationB of the 1710B. 

1-8. ACCESSORIES SUPPLIED. 

1-9. The following accessories are supplied with 
the 1710B: 



One Front-panel Cover, HP Pan Nj. 01720-64101 
One Vinyl Storage Pouch, HP I art No. 1640-0292 
One 7.6-ft Power Cord, HP Part No. 8120-1621 
Two 10:1 Divider Probes, HP Model 10014A 
One Attenuator Resistor Kit, HP Part No. 6080- 
9696 



1-10. ACCESSORIES AVAILABLE. 

1-11. The following accessories are available for 
the 1710B: 

Model 10020A Resistive Divider Probe Kit 
Me Jel 1120A 600 MHz Active Probe 
Model 1126A Impedance Converter Probe 
Model 10491A Rack Mount Adapter 



1-12. OPTIONS. 

1-13. The following standard options extend the 
usefulness of the Model 1710B: 

OPTION 001. This option supplies a fixed ac power 
cord in place of the normal detachable power cord. 
The option consists of the standard instrument 
modiHed by the addition of a power cord adapter 
plate (HP Part No. 01720-03201) and a power cord 
(HP Part No. 8120-1202). 

' OPTION 003. This option supplies two rear-panel 
' connectors for probe power. The option consists of 
) the standard instrument ond assembly A18 (HP Part 
No. 01720-66516). Refer to Section VII for additional 
information. 

OPTION oil. Iteplaces standard P31 phosphor CRT 
(VI) with internal graticule Pll phosphor CRT (HP 
Part No. 6083-4042). The option consists of replacing' 
the CRT and assembly A14 with assembly AI4 (HP 
Part No. 0172046631). 

OPTION 091. This option replaces the standard 
Model 10014A probes with HP Model 10016A 10:1 
Voltage Divider Probes. ' 

OPTION 101. This option adapts the Model 1710B 
for use with HP Model 1607A Logic State Analyzer 
to provide both digital and analog analysis. Refer 
, to Section VII for additional information. 

I 
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General Information i 

1>14. INSTRUMENT AND MANUAL IDEN- 
TIFICATION. 

1'15. Instrument identification by serial number is 
located on the rear panel. Hewlett-Packard uses a 
two-oection serial number consisting of a four-digit 
prefix and a Hve-digit suffix, separated by a letter . 
designating the country in which the instrument ' 
was manufactured. (A = U.S.A.; G = West Germany; 

J = Japan; U = United Kingdom.) 



I ; i 

Model 1710n / 

1-16. This manual applies to inslrumenls with r." 
^crial prefix number as shown on th« title page. If 
/changes have been made in the instrument si/ice 
this manual was printed^ a "Mrintial Changes" 
supplement su,»plied with the nitmi^al will define 
thdso changes. Be sure to record '.hefie ch».i;ges in 
your manual. Backdating ipformuUon in Se-ttion VII 
adopts the manual to inst^umeri with seripl humbers 
lowet than that, ahu^ on tho title page. Part 
numbers for the manual end the microfiche copy of 
the manual are also shovinl on the title page. 



Table l-I. Specifications 



VERTICAL DISPLAY MODES 

Channel A, channel B, channels A and B dis- 
played alternately on successive sweeps (ALT); 
channels A and B displayed by switching be- 
tween channels at approx 1 MHz rate with blank- 
ing during switching (CHOP); channel A plus 
channel B (algebraic addition); X-Y (channel A vs. 
channel B). 

VERTICAL AMPLIFIERS (2) 

BANDWIDTH; (3 dB down from a 6 div reference 
signal). 

DC-Coupled: dc to 200 MHz in both 60 ohm and high 
impedance input modes, 10 mV/div to 5 V/div; 
dc to 160 MHz at 5 mV/div. 

AC-Coupled: lower limit is approx 10 Hz. 

BANDWIDTH LIMIT: limits upper bandwidth to 
approx 20 MHz. 

RISE TIME: <1.76 ns, 10 mV/div to 6 V/div; <2.3 ns 
at 5 mV/div (measured from 10% to 90% points 
of 6 div input step). 

DEFLECTION FACTOR 

Ranges; 6 mV/div to 5 V/div (10 calibrated positions) 
in 1, 2, 5 sequence. ^2% attenuator accuracy. 

Vernier: continuously variable between all ranges; 
extends maximum deflection factor to at least 
12.5 V/div. Front panel light iudicates when 
vernier is not in CAL position. 

POLARITY; channel E may be inverted, front piinel 
pushbutton. 

Signal Delay: input signals are delayed sufficieMtly 
to view leading edge of input pulse without 
advanced trigger. 

INPUT COUPLING: selectable, AC or DC. hO ohms 
(dc) or ground. Ground position discr.nnects input 
connector and grounds amplifier input, 

INPUT RC (eeleetable) 

AC end DC: 1 megohm ±2% shunted by approx 11 pF. 

50 Ohm: 60 ohms *2%, SWR <1.3:1 on 10, 20, and 
60 mV ranges and <1.16:1 on all other ranges. 

MAXIMUM INPUT , 

AC end DC: ^250 V (dc > peak ac) at 1 kHz or loss. 

50 Ohm: 6 V rma or ±250 V peak whichever is less. 

A ± B OPERATION 

Amplifier bandwidth and deflection factors are 
unchanged; channel B may be inverted for A— B 
operation. 



Differanllal (A— B) Common Mode: CMRR is at least 
4()idB from dc to 6 MHz, decreasing to 26 dB at 
SO' MHz. Common mode signal amplitude equiva- 
lent to 12 cm with one vernier adjusted for 
optimum rejection. 

TRIGGER SOURCE 

Selectable from channel A, channel B, 9 r com- 
posite. 

CHANNEL A: all display modes triggered by channel 
A signal. 

CHANNEL B: all display modes triggered by channel 
B signal. 

COMPOSITE: all display modes triggered by dis- 
played signal. 

VERTICAL OU1 PUT 

AMPLITUDE: one division of vertical deflection 
produces approx 1(X) mV output (dc to 25 MHz). 
CASCADED DEFLECTION FACTOR: 1 mV/div with 
both vertical channels set to 10 mV/div. 
CASCADED BANDWIDTH; dc to 5 MHz with band- 
width limi. engaged. 

SOURCE RESISTANCE: approx 100 ohms. 

SOURCE SELECTION: trigger source set to channel 
A selects channel A output, trigger source set to 
channel B selects channel B output. ' 

HORIZONTAL DISPLAY MODES 

Main, main ntensifled, delayed, mixed, and X-Y. 



MAIN TIME BASE | 

SWEEP 

RANGES: 10 ns/div to 0.6 s/div (24 ranges) L 2, 5 
sequence. , 



Accuracy 



Main Sweep 
Tlme/DIv 


Accuracy 


0®C lo 55-»C 




XI 


XIO 


10 ns to 60 ns 


±3% 


±5% 


1(X) ns to 20 ms 


±2% 


±3% 


50 ms to 0.5 8 


±3% 


±3% 
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Table l-L Specifications (Cont’d) 



General Information 



% 




Vemlen continuously variable between all ranges; 
extends slowest sweep . to at least L25 s/div. 
Vernier uncalibrated light indicates when vernier 
is not in CAL position. 

Magnifier expands all sweeps by a factor of 10; 
extends fastest sweep to 1 ns/div. 

SWEEP MODE 

Normal: sweep is triggered by internal or extemol 
signji, 

Automatic; bright baseline displayed in absence of 
input signal brom 10 ns/div to 20 ms/div. Triggering 
is same as normal above 40 Hz. Normal triggering is 
generally required foir sweep speeds from 60 ms/div 
to 0.6 s/div. 

Single: In Normal mode, sweep occurs once with 
same triggering as normal, reset pushbutton arms 
sweep and lights indicator; in Auto mode, sweep 
occurs once each time Reset pushbutton is pressed. 

MAIN TIME BASE TRIGGERING 

INTERNAL: dc to 100 MHz on signals causing 0.5 
division or more vertical deflection, increasing to 
1 division of vertical deflection at 200 MHz in all 
display modes. Triggering on line frequency is 
also selectable, 

EXTERNAL: do to 100 MHz on signals of 60 mV p<p 
or more increasing to 100 mV p-p at 200 MHz. Max- 
imum input t260 V (dc ■* peak ac) at 1 kHz or less. 

External Input RC: approx 1 megohm shunted by 
approx 15 pF. 

TRIGGER LEVEL AND SLOPE 

Internal: at any point on the vertical waveform dis- 
played. 

External: continuously variable from +1.0 V to —1.0 V 
on either slope of the trigger signal. +10 V to 
—10 V in divide by 10 mode (+10). 

COUPLING: AC, DC, LF REJ, or HF REJ. 

AC: attenuates sieitals below approx 10 Hz. 

LF Reject: attenuates signals below approx 7 kHz. 

HF Rejoeb attenuates signals above approx 7 kHz. 

TRIGGER HOLDOFF: time between sweeps con- 
tinuously variable, exceeding one full sweep from 
10 ns/div to 60 ms/div. 

MAIN INTEriSIFIED 

Intensified that part of main time base to be 
expanded to full screen in delayed time base 
m^e. Delay control adjusts position of intensified 
portion of sweep. Rear panel intensity ratio control 
sets relative intensity of brightened segment. 



DEUYED TIME BASE 

SWF.EP 

Rangae: 10 ns/div to 20 ms/div (20 ranges) in 1, 2, 5 
sequence. 

Accuracy (0** to 55°C}: same as main time base. 
MagnIflar (O’* to 55°C): same as main time base. 



DELAYED TIME BASE TRIGGERING 

INTERNAL: same as main time base except there is 
no Line Frequency triggering. 

STARTS AFTER DELAY: delayed sweep automatically 
starts at end of delay period. 

TRIGGER; with delayed trigger level control out of 
detent (starts after delay) delayed sweep is trig- 
gerable at end of delay period. 

EXTERNAL: dc to 100 MHz on signals of 60 mV/p-p 
or more increasing to 100 mV p-p at 200 MHz. Max- 
imum input i250 V (dc + peak ac) at 1 kHz or less. 

EXTERNAL INPUT RC; approx 1 megohm shunted by 
approx 16 pF, 

TRIGGER LEVEL AND SLOPE 

•nlamal: at any point on the vertical waveform dis- 
played when in the trigger mode. 

External: continuously variable from +1.0 V to —1.0 V 
on either slope of the trigger signal, +10 V to —10 V 
in divided by 10 mode (+10). 

COUPLING: AC, DC, LF REJ, or HF REJ. 

AC: attenuates signals below approx 10 Hz. 

LF Reject: attenuates signals below approx 7 kHz, 

HF Reject: attenuates signals above approx 7 kHz. 

DELAY TIME RANGE: 0.6 to lOX Main Time/Div 
settings of 20 ns to 0.5 s (minimum delay 50 ns). 

Differential Time Measurement Accuracy ( +15°C to 
35”C) 



Main Time Base Setting 


Accuracy 


60 ns/div to 20 ms/div 
20 ns/div 

60 ms/div to 0.6 s/div 


i(0.6%+0,l%offullscale) 
1(1% +0.2% of full scale) 
±3% 



DELAY JITTER; <0,005% (1 part in 20 000) of 
maximum delay in each step. 



MIXED TIME BASE 

Dual time bai..: in which the main time base 
drives the first portion of sweep and the delayed 
time base completes the sweep at the faster 
delayed sweep. Also operates in single sweep 
mode. 



X-Y OPERATION 

BANDWIDTH 

Y-axIa (channel A): same as channel A. 

X-axIs (channel D): dc to >1 MHz. 

DEFLECTION FACTOR: 6 mV/div to 6 V/div (10 
calibrated positions) in 1, 2, 5 sequence. 

PHASE DIFFERENCE BETWEEN CHANNELS: <3°, 
dc to 1 MHz. 
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Table 1-2. General Information 



CATHODE-RAY TUBE AND CONTROLS 

TYPE: post accelerator, approx 20.6 kV accelerating 
potential, aluminized P31 phosphor. 

GRATICULE: 6 x 10 div internal graticule. 0.2 sub- 
division markings on major horizontal and vertical 
axes. 1 div = 1 cm. Rear panel adjustment aligns 
trace with graticule. Internal flood gun graticule 

‘ illumination. 

BEAM FINDER: returns trace to CRT screen regard- 
less of setting of horizontal, vertical, or intensity 
controls. 

INTENSITY MODULATION: +8 V, »60 ns width 
pulse blanks trace of any intensity, useable to 20 
MHz for normal intensity, Input R, 1 kfl ±109&. 
Maximum input ±10 V (dc peak ac). 

AUTO-FOCUS: automatically maintains beam focus 
with variations of intensity. 

INTENSITY LIMIT; automatically limits beam cur- 
rent to decrease possible CRT damage. Circuit 
response time ensures full writing speed for viewing 
low duty cycle, fast rise time pulses. 



' NOTES: 

1. Dfmtntlon* ir* iof gtniral 
Intormallcin only. If d1- 
mtniloni tr* riqutrad for 
building ipaclal ancloiurai, 
contact your HP Plaid 
Enginaar, 

3. Dlmantloni ara In mllllmatari 
and (Inchai). 



REAR PANEL CONTROLS: astigmatism, pattern, 
main/delayed intensity ratio, and trace align. 

GENERAL 

REAR PANEL OUTPUTS: main and delayed gates, 
—0.7 V to +1.3 V capable of supplying approx 
3 mA. 

CALIBRATOR: 

Type: 1 kHz ±15% square wave. 

Voltage; 3 V p-p ±1%. 

Rise Time; <0.1 ps. 

POWER: 100, 120, 220, 240 Vac, —10% +6%; 
48 to 440 Hz; 110 VA max. 

WEIGHT: net, 12.9 kg (28.6 lb); shipping 17.9 kg 
(39.6 lb). 

OPERATING ENVIRONMENT: temperature/, 0 to 
+55'’C; humidity, to 95% relative humidity at 
40®C; altitude, to 4672 m (16 000 ft); vibration, 
vibrated in three planes for 15 min. each with 0.25 
mm (0.010) excursion, 10 to 65 Hz. 

DIMENSIONS: see outline drawing. 
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SECTION II 
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, INSTALLATION, V 


f ' • 

2-1. INTRODUCTION. 


1 2-7. POWER REQUfREMENTS. 



/.I 



ip^2. This section contains information and instruc- 
'^ :tions necessary for installing and interfacing the 
' Model I.710B Oscilloscope. Included are initial inspec* 
tion procedures, power and grounding requirements, 
instalijatioi^: instructions, pnd procedures for re> 
' packaging th'e instrument for shipment. 



2-8., The Model 1710B can be oporated from any 
power source supplying 100 V, 120 V, 220 V, or 240 V 
(tiO^), single phase, 48 to 440 Hz. Power dissipation 
is^lOO VA maximum. ' 



2-3. INITIAL) INSPECTION. ; / , 

. ,1 ■ "■* . 

2-4. This instrument was carefully inspected both 
mechnically and electrically before shipment. It 
should be free of mars or scratches and in perfect 
electrical order upon receipt. To confirm this, the , 
instrument should be inspected for physical damage 
in(|urred in' transit. If the instrumeiU was damaged 
) in transit, file a claim with the carrier. Check for 
’ Bupplit^ I accessories (listed in Section I) and test the 
'electrical performance, of the instrument usin^ the, 
performance test procedures outlined in Section V. 
If there is damage or deficiency, see the warranty in | 
the front of this manual. , 




Read the Safety Summary at the front ' 
of the manual before installing or 
' operating the instrument. 

2-5. POWER CORDS AND RECEPTACLES. 



, /CAUTION 

Instrument . damage may result if the 
line-voltage selection switch is not cor- 
rectly set for the proper input power , 
source. 

2-9. The instrument is normally set at the factory 
foi 120-voIt operation. To operate the instrument 
from any other ac power source, proceed as follows: 

a. Verify that Model 1710B power cable is not 
connccjted to any input power source. 

/ b. Move UNt VOLTAGE SELECT switch on 
rear panel to 220 or 240 position. 

i \ ■ 

c. , Replace 1.5 Amperes LINE FUSE with 0.8 
ampere jfuse (HP Part No. 21104)020) provided with 
instrument. 



2-6. Figure 2-1 illustrates the standard configuration 

i^used for HP power cords. The ^P part number d. Connect mput power cable to 220- or 240- 

dir^ty above each drawing is the part number for souijce. 

, ah instrument power cord equipp^ with a con- ' i 

nector of that confipration. If the appropriate 2-10. REPACKING FOR SHIPMENT, 
power cord is not included with the instrument, 
notify the nearest HP. Sales and Service Office and 

a replacement cord will be provided. iTiw.ooi.oj-rt *8 to be shipped to a Hewlett- 

Packard SDle's/Service Office for service or repair, 
attach a tag showing owner (with address), complete 
instrument serial number, and a description of the 
service r^uired. 

J 

2-12. Use the original shipping carton ami packing 
material. If the original packing material is not 
available, the Hewlett-Packard Sales/Service Office 
Figure 2-1, Types of Power Source Receptacles and ’ will provide information and recommendations on 
Applicable Input Power Cable Part Numbers ' materiuls to be used. 



HP POWER PART NUMBERS 
8130 - 1689 ^ 8120-1369 8120-1351 8120-1621 
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INPUT POWER RECEPTACLE TYPES 
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ModeimOB ^ Operation 

SECTION HI 
OPERATION 

■ 1 

3-1. INTRODUCTION. ent power source is to be used, refer to Section II for 

settings of the line select switches and fuse type. 



3>2. This section provides general operating instruc- 
tions, power and warmup information, functional 
identification i of all controls and connectors, and 
special applications information for the Model 1 HOB. 

3-3. INSTRUMENT CAPABILITIES. 

}■ 

3-4. Tlie instrument contains dual vertical pre- 
amplifiers for dual-channel operation. Each channel 
offers a choice of ac, higl^-Z dc, or 60-ohm input 
coupling. With the dual trace feature, displays can be 
obtained on cither channel A or channel B or on both 
channels. Simultaneous display of two signals is pos- 
sible in either chop or alternate mode of display. 
A+B and A— B modes of operation are also available. 
In addition, an X-Y mode of operation is provided. 
In this mode of displtiy, the instrument becomes 
ah X-Y display with inputs through channel A 
(Y-axis) and channel B (X-axis). The sensitivity of 
' epch axis is controlled by the channel A or channel B 
attenuator. 

'1 

3-5. Ten calibrated switch settings on each vertical 
amplifier provide ‘,ia deflection factor range from 
6 mV/div to 6 V/div in 1, 2, 5 sequence. The vertical 
verniers permit continuous adjustment between 
calibrate steps and extends the least sensitive 
deflection factor (6 V/div) to at least 12.5 V/div. 

345. Main horizontal amplifier sweep-speed settings 
from 10 ns/div to 0.5 s/div are available in a 1, 2, 5 
sequence. The main sweep speed is calibrated when 
the SWEEP VERNIER control is set to CAL detent 
position. 

3-V. FRONT- AND REAR-PANEL DESCRIP- 
TiqNS. 

3-8. Front- and reanpanel features are described in 
figure 3-1. Description numbers match the numbers 
on the illustration. 

3-9. GENERAL OPERATING INSTRUC- 
TIONS. 

3-10. Before connecting ac power to the Model 
1710B, make sure the rear-panel line select switches 
are set tc correspond to the voltage of the available 
power line. The instrument is normally set at the 
factory to operate from a 120-Vac source. If a difler- 



NOTE 

In the following paragraphs all control 
numbers (in parentheses) refer to the 
numberical assignment in figure 3-1. 

3-11. INITIAL TURN-ON. To place the Model 1710B 
into operation, perform the following steps; 

a. Set INTENSITY (1) fully counterclockwise, 

b. Set VERT DISPLAY to ALT (47). 

c. Set INT TRIG to A (41). 

d. Set vertical vernier controls (62) for channel 
A and channel B to CAL detent. 

e. Set B INVERT switch (44) to out position. 

f Set vertical coupling for channel A and chan- 
nel B to GND (60). 

g. Set horizontal position ^18) control to mid- 
range. ' 

h. Set main TIME/DIV (23) to 1 mSEC. 

^ , I 

i. Set delayed TIMe/DIV (24) to OFF. 

j. Set main SWEEP VEPJilER (28) to CAL 
detent. 

k. Set AUTO/NORM (22) switch to AUTO. 

l. Set main INT/EXT (34) trigger switch to INT. 

m. Set LINE (38) switch to on and allow 
6-minute warm-up period. 

n. Adjust INTENSITY control (1) for just 
visible trace.' 

3-12. TRACE ALIGN ADJUSTMENT. The trace align 
adjustment compensates for external m.ignetic fields 
that may affect alignment of the horizontal trace 
with respect to the graticule. When the instrument 
is moved to a new location, trace alignment should 
be checked and adjusted if necessary. To align the 
trace, proceed as follows; 
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1. INTENSITY. Controls brightness of display. 

2. FOCUS. Control to provide the best focused 
display. 

3. MAG XlO. In XIO position, sweep or X in 
X>Y mode, is magnified 10 times. 

4. DLY'D. Selects delayed sweep mode for dis- 
play. 

6 . 1 MIXED. Selects mixed sweep mode for dis- 
play. 

6. MAl^ INTEN. Intensifies delayed sweep 
/ y.on of raai r,; sweep. 

7. >MAIN. Selects main sweeii mode for display. 

1 

8. X-Y. Display mode for providing X-axis 
deflecion with si^tial applied to channel B 
input. 

9. BEAM FIND. Returns display to viewing 



10. delayed EXT * 10. Attenuates external trigger 

i signal by factor of 10; increases external trig- 
ger range to ±10V. 

11. delayed INT/EXT. Selects internal or extern 
nal delayed sweep triggering. 

12. delayed AC/DC. Selects delayed sweep trig- 
gering coupling. ' 

13. delayed LF REJ. Attenuates delayed trigger 
signals below approximately 16 kHz. 

14. delayed HF REJ. Attenuates delayed trigger 
signals above approximately If kHz. 

16. delayed slope. Selects slope of delayed trig- 
ger signal that starts sweep. 

16. delayed EXT TRIG. BNC connector for deMy- 
ed external trigger signal. 

17. DELAY. Selects delay time between start of 
main sweep and start of deLayed sweep. 

18. horizontal POSITION. Controls coarse and 
fine horizontal position of display. 

) 

19. delayed TRIGGER LEVEL. Selects ampli- 
tude point on trigger signal that starts delay- 
ed sweep. 



20. RESET. Resets sweep in SINGLE sweep 
mode; reset light indicates when sweep is 
armed. 

21. SINGLE. Selects single or normal sweep 
operation. 

22. AUTO/NORM. 

a. AUTO, Automatic sweep in absence of 
trigger signal; riggering occurs on trig- 
ger signals aho\e 40 Hz. 

b. NORM, Sweep is triggered only by ap- 
pljdng trigger signal, 

23. main TIME/DIV. Controls sweep time in 
MAIN sweep mode. 

24. delayed TIME/DIV. Controls sweep time in 
MIXED and DLY'D sweep modes; controls 
intensified portion of sweep in MAIN INTEN 
sweep mode. 

26. UNCAL light. Refer to step 28. 

26. main TRIGGER LEVEL Selects amplitude 
point on trigger signal that starts main sweep. 

27. TRIGGER HOLDOFF. Provides control of 
time between sweeps. With control fully 
counterclockwise, holdoff time is minimum. 

28 , 1 SWEEP VERNIER. Provides continuous con- 
trol of sweep time between colibrated posi- 
tions of 'HME/DIV switch. UNCAL light 
indicates when control is out of CAL detent 
position. 

29. main EXT TRIG. BNC connector for main 
external trigger signal. 

30. main slope. Selects slope of main trigger 
sigi.al that starts sweep. 

31. main HFREJ. Attenuates main trigger signols 
above approximately 15 kHz. 

32. main LPREJ. Attenuates main trigger signals 
below approximately 16 kHz. 

NOTE 

LINE trigger is selected by 
engaging both HP REJ and LF 
REJ pushbutton switches simul- 
taneously. 
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33. main AC/DC, Selects main sweep triggering 
coupling. 

31. main INT/EXT. Selects internal or external 
main sweep triggering. 

36. main EXT + 10. Attenuates external trigger 
signal by factor of 10; increases external 
trigger range to tlOV. 

36. . Chassis ground connection for externol 
equipment. 

37. power lamp. Lights when input power switch 



38. SCALE ILLUM. Controls brightness of scale 
illumination; control also contains input ac 
power on-off switch. With control completely 
counterclockwise in POWER OFF position, 
ac power is disconnected internally. 

39. CAL 3V. Provides 1-kHz, negative square 
wave of 3 volts *1%. 

40. verticol UNCAL light. Lights when either 
channel A or channel B vernier is out of CAL 
detent. 

\ 41. internal trigger A. Selects chonnel A input 
signal for triggering. 

42. internal trigger B. Selects channel B input 
signal for triggering. 



NOTE 

Engaging both channel A and 
channel B internal trigger' push- 
button switches results in com- 
posite triggering (COMP) on 
the displayed Bignal(s). 

4"^, BW LIMIT 20 MHz. Display bandwidth limit- 
ed to 20 MHz. Useful for noise reduction in 
normal and cascade operation. 

44. B INVERT. Control used to invert polarity 
of channel B signal display. 

46. vertical display A. Selects channel A input 
signal for display. 

46, vertical display B., Selects channel B input 
signal for display. 



NOTE 



] 'Engaging both channel A and 
i f channel B vertical display push- 
)button .switches results in A+B 
' i(a!gcbrAic addition) display. 

! 

ALT.) Displays each channel on alternate 



sweeps. 

CHOP. Displays each channel by switching 
' betwiicn channels at 1 MHz rate. 

position A. Varies vertical position of channel 
I A display. 

coupling. Selects capaciti.e (AC), direct 
(DC5,| or 60-ohm coupling of input signal. 
GND position disconnects input signal and 
groujlds input to vertical preamplifier. 



VOL’I'S/DIV. Selects vertical deflection fac- 
tor necessary for calibrated measurements. 

vernier. Provides continuous adjustment of 
volta'div between calibrated positions of 
VOL'p/DIV switch., 

INPUT. BNC connector for channel A input 
signal. 

ASTIG. Adjusts roundness of \yriting spot. 

PATif, Adjusts for uniform pattern over CRT 
viewing area. 

TRACE ALIGN. Adjust to align trace with 
horiz<)ntul graticule. 

, I . • 

INTEN RATIO. Adjusts intensity of intensi- 
fied portion, of sweep in MAIN INTEN mode 
of optiration. 

I 

Z AXfS. BNC connector for Z-oxis input. 

VER'riCAL OUTPUT. BNC connector for 
vertical amplifier output signal; provides ap- 
proxbrnately XIO gain, dc coupled, and source 
impedance of 100 ohms. 

MAIN gate. BNC connector for main gate 
output to external equipment. 

DELAYED gate. BNC connector for delayed 
gate ()Utput to external equipment. 

FUSl|: AC power input fuse. 

UNE SELECTOR, Selects 100/120/220/240 
ac opiWation. 



Figure 3-1. 

Controls and Connectors (Cont'd) 
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i. Accomplish paragraph 3-11. 

b. Using channel A POSITION control (49), 
position trace on center horizontal graticule line. 

c. Using non-metallic alignment tool, adjust 
TRACE ALIGN (66) until trace aligns with horizontal 
graticule. 

J 

3-13. FOCUS AND ASTIGMATISM ADJUSTMENTS. 

Adjust focus and astigmatism as follows: 

a. Turn INTENSITY control (1) fully counter- 
clockwise. 

b. Set LINE switch (38) to on position. 

c. Set channel A controls as follows: 



VOLTS/DIV (51) .01 

Coupling (60) GND 

VERT DISPLAY (46) A 

Vernier (62) hilly cw 

Trigger select (42) B 

POSITION (18) (49) as required 

HORIZONTAL DISPLAY (8) X-Y 



d. Set INTENSITY (1) to observe dot. 

, 1 

e. Adjust FOCUS (2) and ASTIG (64) controls 

for best defined dot. . . ‘ 



3-14. OPERATOR'S PERFORMANCE CHECK. 



3-16. Model 1710B operation may be checked > 
without additional test equipment by using the CAL 
3 V output as a signal source. These tests will func- 
tionally check each display mode and operation of 
front-panel controls. To checK specifications listed in 
table 1-1, refer to Section V for performance checks. 

3-16. Operator's checks must be performed in the 
sequence given. Do not attempt to start a procedure 
in midsequence, as succeeding steps depend on con- 
trol settings and results of previous steps. If any of 
the Results are unobtainable, refer to Smtion Vjsnd 
the schematics at the rear of this manual. 



a. Set Model 1710B controls as follows: 
CHANNEL A 

VOLTS/DIV 6 

Coupling DC 

Vernier : CAL 

POSITION as required 

VERTICAL DISPLAY A 

B INVERT out 



CHANNEL B 



VOLTS/DIV N/A 

Coupling N/A 

Vernier N/A 

POSITION N/A 



TIME BASE 



Horizontal POSITION as required 

SWEEP VERNIER CAL 

HORIZ DISPLAY MAIN 

Main TIME/DIV 0.6 mSEC 

Delayed TIME/DIV ' lOnSEC 

AUTO/NORM AUTO 

Main trigger INT 

Main slope +/— + 

Delayed slope +/— + 

Main TRIGGER LEVEL as required 

Delayed TRIGGER LEVEL . . . ccw detent 

TRIGGER HOLDOFF ccw 

MAGXIO out 



b. Set INTENSITV, FOCUS, and POSITION 
controls for desired baseline display. 

c. Apply CAL 3V output directly to channel 
A INPUT. 

d. Adjust main TRH5GER LEVEL for stable dis- 
play. Observe six positive-going pulses with leading 
edge of first and sixth pulse on first and eleventh 
vertical graticule lines respectively (±10%). 

e. Set HORIZ DISPLAY for MAIN INTEN 
operation. 

f. Set delayed TIME/DIV to 0.2 mSEC. Observe 
intensified portion of sweep. 

NOTE 

Intensified portion shoiild cover 4 to 6 
divisions. 

g. Adjust DELAY conhol until intensified por 
tion is centered on CRT. 



h. Set HORIZ DISPLAY for DLY'D operation. 
Observe that intensified portion is expanded to 
10 divisions. 



i. Set HORIZ DISPLAY for MAIN INTEN 
operation. 

j. Vary DELAY control. Observe that intensified 
portion moves smoothly along display. 

k. Set delayed TIME/DI’’ control to 10 nSEC. 

l. Turn SWEEP VERNIER counterclockwise 
to stop. Observe !(6 or more pulses between first and 
eleventh graticule lines. 
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m. rHsconnect calibrator signal from vertical 

chann' connector. 

n. IME/DIV to .1 SEC. 

o. Set main TRIGGER LEVEL control to fully 
clockwise position. 

p. Set AUTO/NORM switch to NORM, 

I 

q. Select SINGLE operation. 

r. Press RESET pushbutton switch. Observe no 

sweep. ' 

B. Turn main TRIGGER I<EVEL fully counter 
clockwise. Observe one sweep; RESET indicator 
goes off after sweep. 

t. Set AUTO/NORM switch to AUTO. 

u. Press RESET pushbutton. Observe one 
i sweep. 

3-17. OPERATING INFORMATION. 

3*18. The following paragraphs provide additional 
information concerning use of one special functic.i 
over another. 

3-19. AUTO VERSUS NORM. In AUTO operation, 
there will a'ways be a recurrent sweep, except in 
' trigger operation. A trigger of 40 Hz or higher over 
rides AUTO operation and produces a stable pre- 
. sentation. Adjustment of main TRIGGER LEVEL 
control may be necessary for a stable display. If the 
trigger is 40 Hz or less, NORM operation must be 
used, A trigger signal is always needed in NORM 
I operation to generate a sweep. 

3-20. In delayed operation, the del iyed sweep is 
armed at the end of the delay time established by 
the DELAY control. When the delayed TRIGGER 
LEVEL switch is out of detent position, the delayed 
sweep is started by the first trigger signal after the 
delay time established by the setting of the DELAY 
control if the delayed TRIGGER LEVEL is adjusted 
for a stable displEiy. In this mode, the delay time is 
longer than that set by the DELAY control. In starts 
after delay mode (detont position), the sweep starts 
immedia' ily after arming. 

3-21. AC VERSUS DC. AC coupling removes the dc 
level of trigger signals and attenuates sisals below 
10 Hz. For example, if the trigger signal contains a 
dc voltage component, extreme hvels can cause the 
signal to move out of trigger level range of the 
1710B and lose the trigger operation. 

3-22. DELAYED SWEEP. After obtaining a desired 
sweep, any portion can be expanded up to 1 ns per 
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division with ^ accuracy over center eight major 
divisions (XlO magnification) or 10 ns per division 
with 396 accuracy. This permits viewing of critical 
rise times or signal shapes with increased resolution. 
Because the sweeps are independent, the main 
VERNIER may be out of CAL detent and the delayed 
sweep will still be calibrated. 

3-23. Sweep jitter can be reduced by using delayed 
trigger operation. By rotating the delayed TRIGGER 
LEVEL control out of detent, the delayed sweep starts 
on a new trigger. This reduces the jitter accumulated 
since start of the main 'tweep. 

3-24. MIXED SWEEP. In MIXED SWEEP modes of 
operation, a dual sweep-speed display is presented. 
The main sweep drives the first portion of the sweep 
and the delayed sweep completes the display. This 
mode con also be selected when SINGLE sweep is 
desired. 

Z-2S. APPLICATION PROCEDURES. 

3-26. PEAK-TO-PEAK VOLTAGE MEASUREMENTS. 

To measure peak-to-peak voltage of an input signal, 
proceed as follows: 

a. Accomplish paragraph 3-11. 

b. Connect input signal to be measured to chan- 
nel A INPUT connector. 

c. Set channel A VOLTS/DIV control for signal 
display of at Ie:.jt three divisions in amplitude. 

d. Set main TIME/DIV control so that display 
contains two or three cycles of input signal. 

e. Adjust main TRIGGER LEVEL control for 
stable display. 

f. Using channel A POSITION control, position 
negative peaks of input signal on horizontal graticule 
line near bottom of graticule. 

g. Using horizontal POSITION control, position 
one positive peak of input signal on center vortical 
graticule line. 

h. Count number of vertical divisions from most 
negative to most positive portions of waveform 
(estimate to nearest tenth of division). 

i. Multiply number of divisions noted in step h 
by channel A VOLTS/DIV control setting for peak- 
to-peak voltage of input signal. 

NOTE 

If the input signal is applied tl rough 
a divider probe, multiply the results 
obtained in step i by the attenuation 
factor of the probe. 

3 ^ 
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3-27. DC VOLTAGE MEASUREMEffTS. To dstennine 
tho dc component of an input signal or a dc level 
point on an input signal, proceed as follows; 

a. Accomplish paragraph 3-1 1> 

b. Connect input signal to be measured to chan- 
nel A INPUT connector. 

c. With chonnel A input coupling at GND posi- 
tion baseline on convenient horizontal graticule 
line using channel A POSITION control. 

NOTE 

Reference for positive dc voltages should 
be below the center horizontal graticule 
line; reference for negative dc voltages 
should be above the center horizontal 
graticule line. Once a particular hori- 
zontal graticule line is selected as 
reference, do not change channel A 
POSITION control. ' 

d. Set channel A input coupling switch to DC 
position, 

'i 

e. Set channel A VOLTS/DIV control so that 
point of input signal to be measured is as far as pos- 
sible from zero-volt reference line selected in step c. 

f. Using horizontal POSITION control, move 
point on signal to be measured until it rests on 
center vertical graticule line. 

g. Count number of vertical divisions between 
zero-vnit reference graticule line and point on signal 
to be measured (estimate to near st tenth of division). 

h. Multiply number of divisions noted in step g 
by channel A VOLTS/DIV control setting for dc 

voltage measurement. 

1 

NOTE 

If the input signal is applied through 
a divider probe, multiply the results 
obtained in step ■; by the attenuation 
factor of the probe. 



d. Adjust main TRIGGER LEVEL control for 
stable display. 

e. Using horizontal POSITION control, position 
one measurement point on signal to convenient verti- 
cal graticule line. 

f. Using channel A POSITION control, position 
other measurement point on center horizontal grati- 
cule line. 

g. Count horizontal divisions between two mea- 
surement points (estimate to nearest tenth of 
division). 

h. Multiply number of divisions noted in step g 
by main TIME/DIV control setting for time interval 
between two events if interest. 

3-29. FREQUENCY CALCULATION. To determine 
the approximate frcquoncy of an input signal, 
proceed as follows; 

a. Accomplish paragraph 3-28 using start and 
ending points of one cycle of input signal as events 
of interest. 

b. Calculate input signal frequency using the 
following formula: 

1 

time in seconds noted in step a 



3-30. PROBE COMPENSATION. To adjust divider 
probes which have a compensation adjustment, 
proceed as follows: 

a. Accomplish paragraph 3-11. 

b. Connect divider probe cable to channel A 
INPUT connector. 

c. Connect probe tip to PROBE ADJ terminal. 

d. Set channel A VOLTS/DIV control for a 
square-wave display that has two or three divisions 
of vertical deflection. 



3-28. TIME-INTERVAL MEASUREMENTS. To mea- 
sure the time interval between tv;o events of interest, 
proceed as fallows: 

a. Accomplish paragraph 3-11. 

b. Connect signal to be measured to channel 
A INPUT connector. 

c. Set main TIME/DIV control so that both 
events of interest are displayed on CRT. 




Figure 3-2. Divider Probe Adjustment Display 



i 



i 
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' e. Se^l main TIME/DIV control for horizontal 
display of/at least two full square waves. 

f. Adjust divider probe compensation for 
correct display (see figure 3-2). 

3-31. TIME DIFFERENCE MEASUFjEMENTd. To 

measure the time difference betwein two events 
having a common source, (e.g., propiigation delay), 
proceed as follows; 

a. Accomplish paragraph 3-11 for both channels 
A and B. 

b. Connect one signal of interest to channel A 
INPUT connector. 

c. Connect other signal of inte.-est to channel B 
INPUT connector. 

NOTE 

Make sure reference signal is connected 
to channel A since the trigger signal for 
both channel A and channel B is ob- 
tained from channel A. 

d. Set channel A ard channel B VOLTS/DIV 
controls for desired vertical amplitude of display. 

e. Set main TIME/DIV control so that the two 
events are at least four horizontal divisions apart. 

f. If necessary, adjust main TRIGGER LEVEL 
control for stable display. 

NOTE 

If stable display is not obtainable, 
externally trigger the oscilloscope 
with the common source signal. 

g. Using horizontal POSITION control, posi- 
tion first event on convenient vertical graticule line. 

h. Using appropriate vertical POSITION 
control, position second event on center horizontal 
graticule line. 

i. Count horizontal divisions between two mea- 
surement points (to nearest tenth of division). 

I i/, ’ 

j. Multiply number of divisions noted in step i 
by main TIME/DIV control setting for time differ 
ence between events. 

3-32: X-Y PHASE MEASUREMENTS. The X-Y hori- 
zontal display mode of operation provides a method 



of measuring phase differences between two signals 
of the same frequency (up to 3 MHz). In this mode, 
one input signal provides deflection along the hori- 
zontal axis (x) and the other input signal provides 
deflection along the vertical axis (y). The phase angle 
con be determined from the resulting lissajous 
pattern. There ere other uses for this mode, such 
as, establishing a horizontal sweep firom a free-run- 
ning sweep oscillator. 

3-33. To measure phase relationship between 
two signals of the same frequency, proceed os follows; 

a. Connect one signal to channel A and the 
other to channel B PUT connector, 

b. Press VERT DISPLAY pushbutton switch A. 

c. Press INT TRIG pushbutton switch B. 

d. Press F|0R1Z DISPLAY pushbutton switch 
X-Y. 



e. Set both channel A and channel B VOLTS/ 
DIV switches for a display of about 4 divisions 
(both horizontally and vertically). 

f. Adjust POSITION controls until display is at 
center of CRT. 

g. Measure distances A and B as shown in fig- 
ure 3-3. 

h. Divide A by B to obtain sine of phase angle 
(0): (sine (0) = -g-). 



i. Determine sine value to determine phase 
angle. , 

I 

j. Phase angle will be accurate to within 3° for 
signals up to 1 MHz. 
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I SECTION IV 



PRINCIPLES OF OPERATION 



4-1. INTRODUCTION. 

I 

!>2. This section contains functional descriptions 
keyed to overall, simplified block diagrams of cir> 
cuit groups (schematics 1 and 2). For simplicity, 
the block diagrams are drawn for function and do 
not show dircuit details. Schematics are located in 
Section Vm. 

4-3. VERTICAL SECTION BLOCK DIA- 
GRAM. (Seo schqmatic 1.) 



will be developed if there is an internal or external 
sync input. 

A-10. SWEEP AND INTEGRATOR CIRCUITS. The 
sweep circuits inititte a horizontol sweep by the trig- 
ger signal that is applied to their inputs. A Miller 
integrator produces the horizontal sweep ramp; slope 
is controll^ by the TIME/DIV f^witch on the front 
panel of the instrument. Output from the Miller 
integrator is applied through horizontal display 
control switches to the horizontal preamplifier 
circuit. 



4-4. INPUT ATTENUATORS. Channel A and channel 
B attenuators accept the input signals applied to the 
front-panel INPUT connertors. Tlie attenuators have 
two functions; they select the type of input coupling 
{60fl, DC, GND, AC); and, they set the verticol 
deflection factor (6 mV/div to 6 V/div) os selected by 
the front-panel VOLTS/DIV switches. 

4-5. VERTICAL PREAMPU.^ER AND CONTROL 1C. 
The vertical preamplifier and control intefprated 
circuit accept a single-ended signal from the atten- 
’ uator and convert it to a differential signal. The 
differential signal is then amplified and a portion of 
it is used for the sync amplifier while the main path 
is then acted upon by the polarity s'vitch, vernier, 
position, and channel switch controlii (in that se- 
quence). « ' 

4-6. DELAY LINE. The delay line assembly delays 
the vertical signal approximately 60 nanoseconds. 
This delay allows the sweep to trigger before the 
vertical signal reaches the CRT plates. 

4-7. VERTICAL OUTPUT AMPURER. The vertical 
outpiut amplifier provides drive to the CRT vertical 
deflection plates. 

4-8. HORi:i'ONTAL SECTION BLOCK 
DIAGRAM. (Sse schematic 1.) 

4-9. TRIGGER CIRCUIT. The internal i ync amplifier 
provides the syntihronization signal for the main and 
delayed trigger t^nerators. The gererators develop 
the trigger signals that start the main and delayed 
sweep. The trifnter is also applied to an auto circuit 
that is used in AUTO mode only. The outputs of the 
generators are controlled by the level of the sync 
I signal applied and the reset signal from the holdofr 
cdnfrol circuit When the reset signal is logic high, 
the ^nerator is inoperative. When the reset signal is 
low, the generatoi’ is operational and a trigger signal 



4-11. The horizontal sweep is also compured to a 
reference voltage by a comparator sweep length 
that drives the reset circuit The reset circuit, along 
with other holdoff circuits, controls the timing 
sequence of the sweep ramp. 

4-li HOLDOFF CIRCUITRY. The holdoff circuit 
establishes the dme interval between trigger points. 
This time interval is acfjustable by the TRIGGER 
HOLDOFF control. The sweep ramp and the TIME/ 
DIV switch control the holdoff ramp generator. 
When the generator is activated, a ramp, determined 
by a selected holdoff capacitor and the TRIGGER 
HOLDOFF control, is produced. When the ramp 
reaches a predetermined voltage level, the reset cir- 
cuit activates. This arms the trigger generator. 
Upon receipt of a new trigger signal, a new sweep is 
generated. 

4-13. HORIZONTAL PREAMPLIRER. The horizontal 
preamplifier provides amplification for the sweep- 
time ramp. A horizontal POSITION control estab- 
lishes a reference level for the horizontal sweep. The 
BEAM FIND switch, when engaged, reduces emitter 
current in the output stage of the preamplifier so that 
the horizontal sweep will be returned to the viewing 
area of the CRT. 

4-14. HORIZONTAL OUTPUT. The horizontal output 
stage provides drive to the CRT horizontal deflection 
plates. 

4-15. GATE CIRCUITRY. (See thematic 2.) 

4-16. The gate assembly contains the circuitry 
necessary to control brightness of the CRT display. 
An intensity control circuit is used for brightening 
or blanking the CRT when necessary. Astigmatism, 
focus, pattern, and floodgun filament controls are 
part of the gate assembly. A 3-VOLT calibrator is also 
part of the gate assembly. 
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4<17. HIGH-VOLTAGE POWER SUPPLY. 
(See schematic 2.) 

4>18. The hlgh'voltage power supply consists of 
the high voltage oscillator and a rectifying network. 
The high voltage oscillator produces cathode and 
grid voltages for the CRT. A secondary winding on 
the high voltage transformer provides voltage for the 
CRT cathode heater. 

'M9. The CRT cathode voltage is sampled and fed 
back to a HV osciliator control circuit on the gate 
assembly. If the cathode voltage becomes more 
negative, less current is supplied to the oscillator. 
With iess current supplied, the output amplitude of 
the oscillator is nduced and the cathode voltage will 
return to its normal operating vaiuc. If the cathode 
b^mes less negetive, more current is supplied to 
the oscillator. 

4-20. A tap on the secondary of the high voltage 
transformer is connected to a multiplier assembly. 
Output of the multiplier (X6) is connected to the CRT 
post acceierator terminal. 

4-21. LOW-VOLTAGE POWER SUPPLY. 
(See schematic 2.) 

4-22, The low-voltage power sup )ly operates from 
an ac power source. The ac line is applied to the 
input power circuit where 100/ 120/220/240-Vac 
operation is selectable. The input power circuit con- 
tains the ac line protection fuse. The ac input is 
applied to a step-down power transformer. 

4-23. Secondary outputs from the power trans- 
former are applied to rectifiers and voltage regulator 
circuits, which ‘'convert input ac power to usable dc 
outputs of different voltage levels. 

4-24. CIRCUIT DETAILS. 

4-25. The following paragraphs provide a detailed 
explanation of individual circuits in the Model 
1710B. Circuits that are identical for both channels 
are only explained for channel A. 

4-26. ATTENUATOR ASSEMBLIES. 

4-27. GENERAL INFORMATION. (6«e schematic 3.) 
The channel A attenuator assembly is a two sc^ion, 
cam-actuated attenuator. The first section is cdntrol- 
led by coupling switch AlSl. The second section is 
controlled by VOLTS/DIV switch A1S2. The atten- 
uator components are closely mounted and their 
interrelationship is critical. If n malfunction occurs in 
an attenuator assembly, it is recommended that 
the attenuator board be replaced with a like unit. 

4-28. In describing the attenuator assembly, only 
basic reference designators will be used. When 



referring to table 6-2 (Section VI), prefix all basic 
reference designators (except A3 assembly com- 
ponents) with AI. See figure 4-1 for simplified block 
diogram of the attenuator, 

4-29. INPUT. The input signal applied to channel 
A INPUT connector J1 is routed to coupling switch 
AlSl through a 60-ohm stripline that is part of the 
etched circuit board. With AlSl in its AC position, 
the input signal is applied through capacitor AlCI 
to the first section of the attenuator. The value of 
AlCl is such that signals below 10 Hz will be at- 
tenuated. In GND position, AlSl disconnects the in- 
put signal and applies a ground to the attenuator 
input, in DC position, AlSl forms a straight-through 
connection and applies the input signal directly to 
the high impedance section of the attenuator. In 500 
position, AlSl terminates the input signal in 60 
ohms. The termination consists of two 100-ohm 
resistors, AlRl and A1R2. These resistors are con- 
structed of flame-proof material as a precaution 
against over-voltnge application in the 600 position. 
The resistors ore mounted in sockets to facilitate re- 
placement. 

4-30. ATTENUATOR STAGES. The VOLTS/DIV 
switch A1S2 controls a two-section cascaded atten- 
uator. Each section consists of a group of atten- 
uation networks. The high impedance section con- 
tains XI, XlO, and XlOO networks. The low imped- 
ance section contains XI, X2, and X6 networks. Each 
position of A1S2 cascades a network in the high 
impedance section with a network in the low imped- 
ance section. By cascading different network combi- 
nations, the attenuator provides 6 mV/div to 6 
V/div vertical deflection. To obtoin 6 mV/div, the 
attenuator activates a gain change of two in the 
vertical preamplifier. 

4-31. A high-to-Iow impedance converter stage is 
inserted between the two sections of attenuator 
switch A1S2. The high frequency amplifier section 
of the impedance converter consists of field-effect 
transistor (FE'T) AlQl connected in a source foilower 
configuration. Input to the gate of the FET is capaci- 
tively coupled through A1C5. Transistor A1Q2 func- 
tions as the current source foi IQl. Emitter follow- 
er A 1 Q3 drives the resistive divider network of the low 
impedance section of attenuator switch AlSZ Under 
input over-voltage conditions, AlCRl prevents 
reverse breakdown of the base-emitter junction of 
AK33. 



4-32. The iow frequency path of the input signal 
consists of error amplifier A3UI and level shifter 
A3Q7. The error amplifier samples input and output 
signals within a frequency range of DC to 1 kHz and 
generates a correction signal to the high frequency 
amplifier to replace the missing low frequency signal 
components. The input signal sample is accom- 
plished through a resistor divider network consisting 
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of A1R8 and A3R64-A3R66. This provides isolation 
of capacitive loadinK to high frequency signals and 
over-voltage protection for the error omplifier. Gain 
of the low fircqucncy path is set by adjusting the 
resistor di vider ratio used to sam pie the output s ignal. 
Adjustment is accomplished with A3R74. Transistor 
A3Q7 functions as a level shifter for the low fre- 
quency correction signal. The low frequency correc- 
tion signal is applied through current source A1Q2 
to the high frequency amplincr circuit. 

4-33. Channel B attenuator A2 functions identically 
as the channel A attenuator described in paragraphs 
4-27 through 4-32. See schematic 4 for channel B 



4-36. PREAMPLIRER STAGE. Since channel A and 
channel B ore almost identical, only channel A will 
be described in detoil. Where channel B differs from 
channel A, the difference will be discussed. 

4-37. The input signal from attenuator A I is applied 
to the channel A section of substrate assembly A3A1. 
The input amplifier stage is balanced (attenuators 
not in 5 mV/div) by main balance potentiometer 
A3R12 (A3R23 for channel B). A signal split is then 
accomplished with the two signals taken out 
separately (main signal and sync signal for time base 
triggering). 



component identification. 

4>34. VERTICAL SECTION. 

4-35. GENERAL INFORMATION. (See schemetlc 5.) 
Each channel preamplifier circuit consists of an 
integrated circuit (IC), associated biasing networks, 
and a chip transistor. All four ICs mounted on sub- 
strate assembly A3A1 provide two outputs; the main 
vertical signal and the internal sync signal. 



4-38. The 5 mV/div vertical sensitivity is obtained 
by increasing the gain of the input amplifier stage 
by a factor of two. This is done by actively switching 
the emitter impedance of the input amplifier stage. 
The 6 mV/div range is balanced by potentiometer 
A3R9 (A3R24 for channel B) after A3R12 and A3R23 
have been adjusted. 

4-39. Outputs from channel A and channel B are 
combined in a common load resistor and applied to 



4-3 





Theory 



t Model 1710B 



the input of delay tine driver Btage A3Q5/A3Q6, 
The sync outputs of channel A and chonne! B are 
combined in a common base stage and its output 
drives a balanced SOOfl line to the input of main 
sync amplifier AlO. 

■4-40, The output of A3Q3/A3Q4 is connected to 
delay line A4 through a bandwidth limit circuit. 
The bandwidth limit circuit limits the amplifier, 
3 dB down to 20 MHz, A3Q3/A3Q4 operates as a 
differential common emitter amplifier. 

4-41. BEAM FIND switch A8SIA (see schematic 
16) supplies emitter bins (— 16V) to amplifier 
A3Q3/A3Q4. When A3S1A is pressed, emitter bias 
is removed from the circuit. Signal sensitivity is 
reduced enough to return the trac»* to the viewing 
area of the CRT. 

4-42. Each channel has a vertical POSITION con- 
trol (R3 and R4) local i on the front panel. Vertical 
positioning of the viewed display is accomplished by 
adding or subtracting current in the main signal path. 
This results in shifting the vertical dc level of the 
output signal and couses the trace on the CRT to 
move up or down 

4-43. With from panel vernier controls AlRl and 
A2R1 in CAL detent position (attenuators not in 
6 mV/div), the gain of each channel is adjusted by 
A3R1 (channel A) and A3R28 (channel B). By ad- 
justing the ratio of bias current through two parallel 
connected junctions, the current division between the 
two junctions can be controlled. After the above ad- 
justments have been made, the 5 mV/di v gain of each 
channel is adjusted by A3R4 (channel A) and A3R27 
(channel B). 

4-44. An input signal applied to channel B can be 
inverted for A— B operation by front-panel B 
INVERT switch A6S1D. A saturated switch and bias 
circuit is also provided so that only a dc level change 
is needed to switch polarity. The dc level change 
('•’16V) is supplied by the B INVERT switch when 
engaged. 



4-45. PREAMPLinER CONTROLS (See schematic 

7.) Internal Trigger Switch Assembly A6and Vertical 
Display Switch Assembly A7 control the operation 
of substrate assembly A3A1. Control of the substrate 
assembly is described in the following paragraphs. 



4-46. Channel A Display. Engaging VERT DISPLAY 
switch A7S1A selects th3 channel A input signal for 
display on the CRT. Wh m -:<ngaged, A7S1A applies a 
constant high to the S 2 t input on flip-flop A7U1, 
causing its Q output (pii' 13) to be held high and its 
Q output (pin 1) to be held low. 

4-47. Since A7U 1 is held in its set condition , the base 
bias applied to A7Q2 is more positive than that ap- 



plied to A7Q 1. Transistor A7Q2 condii uts, and applies a 
disabling voltage to the channel B channel switch on 
assembly A3. With Wl bias removed, output from the 
channel B preamplifier is inhibited. 



4-48. Channel B Display. Engaging VERT DISPLAY 
switch A7S1B selects the channel B input signal for 
display on the CRT. When engoged, A7S1B applies a 
constant high to the reset input (pin 12) on flip-flop 
A7U1. 

4-49. With A7^B engaged and A7U1 held in its reset 
condition, the Q output of A7U1 is held high and 
the Q output is held low. With its base bias more 
positive, A7Q1 conducts and applies a disabling volt- 
age to the channel A channel switch on assembly A3. 
With +Vl bias removed, output from the channel A 
preamplifier is inhibited. 



4-50. Channel A and Channel B Dieplaye. To display 
signals applied to both channels, VERT DISPLAY 
switches A7S1 A and A7S1B are not engaged. The set 
and reset voltages applied to A7U1 ore low. The flip- 
flop is controlled by inputs from either the ALT signal 
through OR/NOR gate A7U2A or the CHOP signal 
generated by chop oscillator A7U2B.The high ond low 
inputs from either theALT signal or the chop oscillator 
causes the Q and Q output of A7U1 to alternate 
between high and low logic levels. This action causes 
A7QI ond A7Q2 to conduct alternately. 



4-51. Channel A^B Display. To algebraically display 
input signals applied to both channels, VERT DIS- 
PLAY switches A7S1 A and A7S1B ore pressed simul- 
taneously. With both switches engaged, —16V bias is 
removed from the emitter circuits of A7Q1 and A7Q2, 
cutting them off. This causes both channel A and 
channel B preamplifier stages on assembly A3 to be 
operational. In addition, with both A7S1A and A7S1B 
engaged, +16V is applied to the junction of A3VR6 
and A3VR6. This increases the current available at 
the output circuit of the preamplifiers by effectively 
bypassing A3VR6. 

4-52. For composite triggering in A+B or CHOP 
mode of operation, +16V is applied to the emitter 
circuits of A3Q5/A3Q6 through trigger switches 
A6S1A ond A6FIB. This increases the current avail- 
oble at the emitters of sync amplifier A3Q5/A3Q6. 



4-53. CHOP Mode Display. When CHOP mede of 
display is selected by VERT DISPLAY switch A7S1D, 
a low is applied to pin 11 of OR/NOR gate A7U2B. 
With {. low applied to pin 11, A7U2B operates as an 
astablo multivibrator. The repetition rate of A7U2B, 
controlled by feedback capacitor A7C3, is approxi- 
mately 1 MHz. The NOR gate output of A7U2B 
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is allied as an input to flip-flop A7U1. ThcQ 
and Q output of the flip-flop control the operation 
of A7Q1/A7Q2 explolned previously. 

4-54. The NOR gate output of A7U2B is also ap- 
plied to gate ofisembly A14 as a chop blanking signal. 
The chop blanking signal blanks the CRT trace 
during channel svdtching 

4-55. ALT Mode DUpIsy. When ALT mode of display 
is selected by VERT DISPLAY switch A7S1C, it 
releases all ether display switches (A7S1A, A7SIB. 
and >A7S1D). Electrically, A7S1C performs no 
function. It Is meclianlcally connected to the other 
display switches so os to release them if they are 
engaged. 

4-66. The ALT signal that is developed on main 
sweep assembly A8 is applied to an input on OR/ 
NOR gate A7U2A. At the start of the main sweep, 
the ALT signal goes low. With all inputs low, the 
NOR output of U2A (pin 6) is high. The high is op- 
plied as an input to flip-.’*7p A7U1. At the end of 
the main sweep, the AI>T signal becomes high and the 
NOR output of A7U2A bci.’omes low. The negative 
transition at the input to flip-flop A7U1 causes it to 
change states. Thus, at the end of each sweep, chan- 
nel control flip- flop ATUl alternately disables chan- 
nel A or channel B. 

4-57. Channel A SyncCIrcuit. Internal syncswitch as- 
sembly A6 contains the sync control circuitry neces- 
sary for selective Internal triggering. 

1 

4-68. Engaging ch annel A sync switch A6S 1 A applies 
a low to the base of A7U3Q1 {pin 2). Since the chan- 
nel B switch is not engaged, a high is applied to the 
base of A7U3Q2 turning it on. With A7U3Q5 conduct- 
ing, the emitter level of A7USQ1/A7U3Q2 (pin 3) is 
approximately the bias applied to A7U3 pin 13. With 
A7U3Q2 conducting, the bias developed at A7U3 pin 
5 is applied to the channel B sync enabling network 
on assembly A3, preventing a channel B sync signal 
from being generated. 

4-59. Channel B Sync Circuit, Engaging channel B 
sync switch A6S1B applies a low to the base of A7U3Q2. 
Since channel A switch is not engaged, a high is 
applied to the base of A7U3Q1 turning it on. With 
A7U3Q5 conducting, the emitter level of A7U3Q1/ 
A7U3Q2 (pin 3) is approximabily the bias applied to 
A7U3 pin 13. With A7U3Q1 conducting, the bias 
developed at A7U3 pin 1 is applied to the channel A 
sync enabling network on assembly A3, preventing a 
channel A sync signal from being generated. 

4-50. Composltt Sync Circuit. When composite sync 
is selected, channel A and channel B sync switches 
(A6S1 A and AGS IB) are engaged simultaneously. With 
both sync switches engaged, a ground is applied to the 
emitter circuit of A7U3Q6, cutting it off, and thereby 
disabling the emitter circuit of A7U3Q1/A7U3Q2. This 



cuts off A7U3Q1 and A7U3Q2. In addition, with both 
sync switches engaged, -~16V is applied to the emitter 
circuit of A7U3Q3 and A7U3Q4 through CHOP display 
switch A7S1D. 

4-61. For composite sync, the outputs of A7U3Q3 and 
A7U3Q4 are controlled by the Q and Q outputs 
of A7U1. When the Q output of A7U1 is high (Q ou^ 
put low), A7U3Q4 conducts and A7U3Q3 is cut off. 
With A7U3Q4 conducting, its output (A7U3 pin 11) 
is approximately the bias voltoge applied to its emit- 
ter (A7U3 pin 10), The bias at A7U3 pin 11 is applied 
to ^e B sync enabling network on ossembly A3, 
preventing a channel B sync signal from being 
generated. 

4-62. When the input to the base of A7U3Q3 in high 
(input to the base of A7U3Q4 is low), the collector 
output of A7U3Q3 (pin 8) is approximately the bias 
voltoge opplicd to its emitter (A7U3 pin 7). The bias 
at A7U3 pin 8 is applied to the A sync enabling net- 
work on ossembly A3, preventing a channel A sync 
signal from being generated. 

4-63. Composite Sync Chop Mode Display, When 
composite sync is selected for CHOP mode of display, 
A7U3 is disabled by removing the —16V bias from 
both sections of the IC. This prevents A7U3 from 
applying a disabling voltage to either channel A or 
channel B enabling networks on assembly A3. The 
sync signal generated is a composite of signals 
applied to channel A and channel B. 

4J4. Also, when composite sync is selected for 
CHOP mode of display, 4^16V is applied by CHOP 
switch A7S1D through sync switches A6S1A and 
A6S1B to emitter dreuits of sync amplifier A3Q6/ 
A3Q6. The additional voltage source increases 
current available at the input to the sync amplifier 
(similar to A ^ B operation of the main signal ampli- 
fier A3Q3/A3Q4). When B INVERT switch A6S1D 
is engaged during this mode of operation, the channel 
B sync signal is inverted prior to developing the 
composite sync signal by applying *16V through 
A6R1 and A6S1D to a cross-over network in the 
channel B sync circuit on A3AI. This results in the 
channel B sync signal being inverted prior to com- 
bining with the channel A sync signal. 

4-65. DELAY LINE ASSEMBLY. The output of the 
main signal amplifier A3Q3/A3Q4 is opplied to delay 
line assembly A4. The delay line has a differential 
impedance of approximately 126 ohms and provides 
a dme deloy of approximately 60 nanoseconds. This 
delay is sufficient to allow the internal sync signal to 
trigger the time base and st.art the horizontal sweep. 
Without the insertion of this time delay in the signal 
path, the sweep would start after the signal reached 
the vertical deflection plates of the CRT and the 
leading edge of fast rise time signals would not be 
displayed. 

4-66. VERTICAL OUTPUT AMPLIFIER. (See sche- 
matic 6.) The vertical output amplifler assembly A6 
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consists of two integrated circuits with their asso- 
ciated control components. Integrated circuit A5U1 
is the main vertical amplifier. It receives the dif- 
ferential signal from delay line assembly A4, ampli- 
ficB it and applies it to output amplifier A6U2. High 
frequency adjustments A5C4, A6C6, ABC7, A6C13, 
A5R11, and AfiR22 arc adjusted for optimum pulse 
response. 

4-67. Output amplifier A5U2 is a shunt feedback 
differential ampUner whose transimpeJance 
converts the current gain of AOUl to a voltage goin 
at the input of the CRT. The CRT's vertical section 
is the distributed line type with a330-ohm terminating 
impedance. 

4-68. HORIZONTAL SECTION. 

1 

4-69. MAIN TRIGGER CIRCUITRY. (Seo schematics 
8 and 9.) The internal sync signal developed on 
preamplifier assembly A3 is connected to horizontal 
display switch assembly A 10 through a 300-ohm 
impedance cable. Signal amplification is accom- 
plished by sync amplifier stages AlOQl-AlOQS. Out- 
put from A10Q5 is applied through X-Y switch 
AlOSl F to VERTICAL OUTPUT connector J4 on the 
rear panel of the instrument. Output from AI0Q6 
drives dual emitter followers A10Q7/A10Q8. 'Transis- 
tor A10Q7 supplies the main sync signal. 'Transist ur 
AlOQS supplies the delayed sync signal. 

4-70. Thefe are two sources of sync inputs to the 
main trigger circuit (see figure 4-4 for time base 
simplified block diagram). One input is from EXT 
TRIG connector J1 on the front panel of the instru- 
ment The other input is from internal sync source 
A10Q7. The position of INT/EXT switch A8S10 
determines which trigger source is selected. The 
external sync is applied to A8S10 through EXT -i-lO 
switch A8S1P. When A8S1P is engaged, a voltage 
divider network connected to the external input 
circuit reduces the input signal by a factor of 10. 

4-71. The sync signal (external or internal) is 
applied to a high-frequency circuit und to a low- 
frequency circuit (see schematic 9). The high-fre- 
quency circuit consists of A6Q1/A8Q2. This circuit 
readily passes all frequencies above 16 kHz. 'The low 
frequency circuit consists of A8U1/A8Q3 and 
readily passes all frequencies below 16 kHz. 

4-V2. The low-frequency path for the trigger signal 
is through the INT/EXT switch, AC/DC switch, and 
LF REJ switch to the input of an inverting opera- 
tional omplifier A8U1. The output of A8U1 is applied 
to A8Q3 that functions as an emitter follower. 'The 
output of the low frequency path is applied to 
U2 pin 14. Front-panel TRIGGER LEVEL control Rl6 
is part of the low frequency path. 

4-73. With AC/DC switch A8S1N in its AC position, 
ASCI blocks the dc component of the trigger signal. 



When LF REJ switch A8S1M is engaged, the low- 
frequency circuit is disconnected and the input to 
A8UI is grounded. Pressing both the LF REJ switch 
and the HF REJ switch applies the line-frequency 
signal from primary ac power transformer 71 (sec 
schematic 19) to the input of A8U1. 

4-74. For high-frequency rejection, HF REJ switch 
ABSlL is engaged. This applies — I6V through A8R7 
to the gate of A8Q1. The source of A8QI and the 
emitter of A6Q2 are clamped by diodes A8CR2 
through A8CR4 turning them off. 

4-76. After conditioning by the high- and low-fre- 
quency bandpass circuits, the sync signal is opplied 
to A8U2.This IC contains the pulse shaping network, 
arming circuitry, and trigger controls required to 
develop the trigger signal. 

4-76. The sync signal is amplified by A8U2 and 
covered to differential signals. The differentially 
constructed signals arc applied to the inputs of a 
pair of dual-input Schmitt trigger circuits located 
in the IC. Another Schmitt trigger on the IC controls 
the dual-input Schmitts. 

4-77. At the end of the holdoff period, the holdoff- 
compnrator develops a reset signal that is applied 
tii the first Schmitt trigger on A8U2. The Schmitt 
trigger changes state, arming the second Schmitt 
trigger. When the applied trigger signal reaches the 
selected trigger level cst.iblishcd, the second Schmitt 
trigger fires. One-half cycle later (when the trigger 
signol falls below the selected trigger level), the 
third Schmitt trigger fires producing trigger outputs 
from A8U2 (pin 1 and pin 2). 

4-78. The input sensitivity on which A8U2generutes 
a trigger pulse is controlled by moin trigger sensi- 
tivity potentiometer A8R47, The input sync signal 
slope on which A8U2 generates n trigger pulse is 
controlled by main slope switch A8S1K. This switch 
opplies >6 volts to pin 16 for positive slope triggering 
and a ground for negu sve slope triggering. 

4-79. The output of A8U2 (pin 2) is applied as 
one input of a dual-input current switch consisting of 
A8Q8 through A8Q10. The other input to the current 
Bwilrth is from bright-line auto generator A8U3. 
When the output of A8U2 (pin 2) or A8U3 (pin 5) 
goes low, either transistor A8Q8 or A8Q9 will con- 
duct. With either transistor conducting, the current 
path for the current switch is through A8H36, A8R37, 
the conducting transistor, and A8R41. The signal 
developed at the high end of A8R41 is the moin gate 
signal applied to the gote schmitt circuit (see sche- 
matic 14). In addition, when A8QSor A8Q9 conducts, 
A8QI0 cuts off. With A8Q10 cut off, a sweep ramp is 
generated by the integrator circuit (see schematic 10). 

4-80. 'Transistor array A8U3 forms the bright-line 
ouU' circuit. In the absence of a sync signal, the output 
at A8U2 pin 2 is high, cutting off A8Q8, The comple- 
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mentary low output at A8U2 pin 1 is applied to the 
base of transistor ABU3Q3 which drives the base of 
A8Q11 low causing A8C16 to change to the lower 
voltoge level. The emitter of A8QI1 follows the neg- 
ative charging of A8Ctl which will reach its Hnal 
charge in 25 milliseconds (unless a new syne signol 
occurs). With the tower voltage at the emitter of 
A8Q11, A8U3Q1 will now follow the auto signal ap- 
plied to the base of A8U3Q5. A8U3Q1/A8U3Q2 form 
a Schmitt trigger circuit. With a sync signal applied, 
A8U3Q1 conducts constantly, holding off A8U3Q2. In 
the absence of a sync signal, the Schmitt trigger will 
follow the outo signal. When A6U3Q2 conducts, its 
collector goes low, turning on A8Q9, and, in turn, 
cutting off A8Q10. With A8Q10 cut off, the main 
sweep is activated. At the end of the main sweep, 
the reset signal goes high and is applied to A8U2 pin 4. 
With a high applied to A8U2 pin 4, the output at 
ABU2 pin 6 is low, turning on A8Q5. When ASQ5 
conducts, it turns on A8U3Q5 which turns on A8U3Q 1 . 
With A8U3Q1 conducting, bias is removed from 
A8U3Q2, cutting it off. The output at A8U3 pin 5 goes 
high, turning off A8Q9 and turning on A8Q10. With 
A8Q10 conducting, a new sweep ramp will not start. 
At the end of the holdoff period, the reset signal goes 
low, the output at A8U2 pin 6 goes high, and A8Q5 
turns off. When A8Q6 turns off, the cycle is repeat^ 
and a new sweep is initiated. 

4-81. In NORM position of the AUTO/NORM switch 
A8S1K, +5V is applied to the base of A8U3Q4 turning 
it on. With A8U3Q4 conducting, forward bias is ap- 
plied to the base of A8U3Q5 turning it on. This 
applies a constant forward bias to A8U3QI turning it 
on. With A8U3Q1 conducting, A8U3Q2 and A8Q9are 
cut off. In the absence of a trigger signal, A8Q8' is 
also cut off and A8Q10 is conducting, preventing the 
generation of a sweep ramp. When a sync signal is 
applied to A8U2, the output at A8U2 pin 2 goes low. 
This turns on A8Q8 and turns off A8Q10, starting a 
new sweep. 

4-82. For single sweep operation SINGLE switch 
ASSII is pressed. With A8S1I engaged, ^5V is applied 
through resistor network A8R30, A8R32, and A8R34 
to A8U2 pin 6. This prevents A8U2 from developing 
a trigger signal. When RESET switch A8SIH is 
pressed, causes a negative-going spike to be ap- 
plied to /\6U2 pin 6. A8U2 is armed causing the out- 
put at A8U2, pin 6 to go high turning off A8Q5. 
A8Q4 and A8^ turn on and the reset lamp, DS4, 
on the front panel lights. A sync signal will produce 
one sweep. 

4-83. MAIN SWEEP AND INTEGRATOR. (See sche- 
matic 10.) The main integrator, in conjunction with 
the sweep time controls, generates the main sweep 
ramp. The sweep is applied to the horizontal circuits. 

4-84, The main integrator circuit is controlled by 
ASQlO on assembly A8. When conducting, A8Q10 
serves ns a current source and prevents generation 



of a main sweep ramp. When ASQlO is cut off by 
the bright-line auto circuit or the receipt of a trigger 
signal, AlLQlB and A11Q2 turn off, removing reset 
current from the ramp capacitors. With A11Q2 cut off, 
Miller integrator circuit AI1Q.'1/A11Q4 is activated. 
Depending upon the position of main TIME/DIV 
switch AllSl, a specific integrating capacitor is 
connected between the goic of A11Q3 and the col- 
lector of AIIQ4. The TIME/DIV switch also con- 
nects a specific integrating resistor to the emitter 
circuit of AI1Q7 that functions as a constant current 
source for i.iie ramp capacitors. When A11Q2 turns 
off, the charging current drained by A11Q7 flows 
through the selected ramp capacitor (AllCll 
through AIIC17), This results in a iinear, positive- 
going romp nt the output of A1IQ4. The ramp gen- 
erated is applied to emitter follower AUQ6. The 
output of A11Q6 is applied to the horizontal pre- 
amplifier through horizontal display switch assembly 
AlO. 

4-85. The output of constant current source A11Q7 
is controlled by operational amplifier AllUl. A dif- 
ferent reference voltage is developed for different 
ranges covered by the TIME/DIV switch This ref- 
erence voltage is opplied to AllUl pin 3. When dif- 
ferent ranges are selected by the TIME/DIV switch, 
the values of the ramp capacitor, integrating resistor, 
and AllUl reference voltage are chonged. This ac- 
tion changes the romp slope for various sweep 
speeds. The ramp slope can be varied for any selected 
range with main '^WEEP VERNIER potentiometer 
R12. The potentiometer is part of a voltage divider 
in parallel with the reference voltage applied to 
operational amplifier AllUl. When the fastest range 
(10 ns) of the TIME/DIV switch is selected, capacitors 
A1IC3 and A11C4 function as the ramp generator. 

4-86. The sweep ramp, developed at the collector 
of A11Q4 is applied to the base of A12Q14. Con- 
duction through A12Q14 and A12Q15 follows the 
positive-going sweep ramp and charges (positively) 
a particular holdoff capacitor (A12C2 through A12C8) 
in the collector circuits of A12Q1 through A12Q7. 
The holdoff capacitor that charges positively is 
determined by which transistor is conducting. 
Depending upon the position of TIME/DIV switch 
AllSl (see schematic 10), base bias is applied to 
only one transistor which conducts. With the TIME/ 
DIV switch in cither the 10-nanosecond or 20-noro- 
second position, no transistor is biased on. The hold- 
off capacitor, which is always in the circuit, is A13C 1. 

» 

4-87, When the selected,, .toldoff capacitor charges 
to approximately -MIV, transistor A12Q8 turns off 
and transistor A12Q9 turns on. The output of A12Q9 
is the positive reset pulse applied to A8U2 (refer to 
paragraph 4-80.) 

4-88. While the reset pulse is positive, A8Q8 and 
ASQ9 are turned off and A8Q 10 turns on (see sche- 
matic 9). Since the base bias on AllQlA (see sche- 
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motic 10) is more positive than AllQlB, AllQlB 
conducts heavily and discharges the selected ramp 
capacitor (AllCll through A11C17) through A11Q2. 
When the voltage on the base of AllQlA reaches the 
voltage level applied to the base of AllQlB, both 
AllQlB and A11Q2 turn on and the sum of currents 
at the gate of A11Q3 is zero and the ramp is reset. 



4^9. As the sweep ramp resets, transistors A12Q14 
and A12Q16 turn off (see schematic 13). The selected 
holdoff capacitor (A12C1*A12C8) diecharges through 
A12R1 and TRIGGER HOLDOFF potentiometer R8. 
The position of 'R8 determines the rate of discharge 
and therefore the holdoff period. When the holdoff 
capacitor discharges to appronmately -F1.4V, A12Q10 
turns off and A12Q1I turns on causing the reset 
signal to go negative. The i^egative transition of the 
reset signal arms trigger generator A8U2. Upon 
receipt of the next sync signal a new sweep is 
generated. 



4-90. Transistor array A12U2 controls arming of the 
delayed sweep. DELAY potentiometer R7 establishes 
a reference voltage which is applied through isolation 
amplifier A12U1 to the base of comparator A12U2Q6. 
The high input impedance of A2U1 prevents load 
variations from affecting the setting of R7. When 
the main sweep ramp which is applied to the base 
of A12U2Q4 slightly exceeds the reference level ap- 
plied to the base of A12U2Q5, A12U2Q4 conducts, 
turning on A12U2Q1 and turning off A 12U2Q2. With 
A12U2Q2 turned off, A12U2Q3 conducts, arming the 
delayed trigger control ASUS. When main sweep only 
is selected by MAIN sweep switch AlOSlE (see 
schematic 8), A12Q12 conducts, turning off A12Q13, 
With A12Q13 turned off, emitter bias is removed 
from comparator A12U2Q3/Q5 and the delay com- 
parator control signal is inhibited. This prevents the 
delayed sweep from being generated, 

4-91. The gate Schmitt circuit (see schematic 14) 
provides gate assembly A14 with the proper input for 
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I ’each display mode. The main and delayed sweep 
require their own respective Rates, (see figure 4-2 
for simplified block diagram of gate Schmitt circuit). 
In mixed mode of display, a gate is generated at the 
start of the main stveep and stops at the end of the 
delayed sweep. Depending upon which input is sup- 
plied, g.'ite Schmitt (A8U7) changes state on the first 
positive control pulse ond resets on the first negative 
control pulse. The pulses are provided by differ 
entiating the control pulses. Buffered outputs arc 
provided to rear-panel BNC connectors (J5 and J6) 
ibr both the main gate a.kdd''loyed gate. In addition, 
the ALT signal is developed from the buffered main 
gate output Signal. It Is opplied to vertical display 
switch A7. 

4<92. DELAYED SWEEP CIRCUITRY. (See iche- 
mallcs 11 and 12), The delayed trigger, integrator, and 
sweep circuits function similarly to the main sweep 
circuit described previously. The one exception is that 
the slowest speed for delayed sweep is 20 milli- 
seconds. Refer to paragraphs 4-69 through 4-90 for 
theory of operation of trigger, integrator, and sweep 
circuits. 

4-93. HORIZOriTAL DISPLAY .SWITCH ASSEMBLY, 
(See schematic 8.) The horizontal display switch as- 
sembly selects the mode, of horizontal display. The 
different modes arc X10magnirication,dclaycd sweep, 
mixed sweep, muin/delaycd intcnsillcd sweep, main 
sweep, and X-Y display. 

4-94, X10 Magnllicallon. The MAG switch AlOSlA 
supplies bios to one of two circuits in the horizontal 
preamplifier. When not engaged, AlOSlA supplies 
forward bias to a XI stoge (A8Q28/A8Q29) on the 
horizontal preamplifier. When engaged, AlOSlA re- 
moves the forward bias from the XI stage and applies 
it to n XIO stage (A8Q26/A8Q27). 

4-95. Delayed Sweep. The DLY'D sweep switch 
AlOSlB performs two functions. When engaged, 
AIOSIB reverse biases the main gate control circuit 
preventing development of a main gate signal. Also, 
when engaged, AIOSIB routes the delayed sweep 
ramp to the horizontal preamplifier. 

4-96. Mixed Sweep. The MIXED sweep switch 
AtOSlC performs two functions. When engoged, 
AIOSIC applies the main sweep ramp as the reset 
reference to the delayc<l sweep integrator circuit. 
Also, when engaged, AIOSIC routes the delayed 
sweep ramp to the horizontal preamplifier. 

4-97. Main Intenalllad. The MAIN INTRN sweep 
switch AlOSlD performs three functions. When 
engoged, AlOSlD removes the >6V bias applied to 
intensity gate A14Q10. It also applies >5V to the 
delayed gate control dri uit, disabling it. In addition, 
AlOSlD routes the main sweep ramp to the hori- 
zontal preamplifier, 

4-98. Main Sweep. The MAIN swetp switch 
AlOSlE performs thr« functions. When engaged, 
K AlOSlE applies -^SV to the delay comparator control 

^ and to the delayed gate co.itrol circuits disabling 

them. In addition, AlOSlE routes the main sweep 
ramp to the horizontal preamplifier. 



4-99. X-Y Control. The X-Y switch AIOSIF performs 
a number of functions. When engaged, AIOSIF 
remov es the sync signal from rear- panel connector 
J4 and applies it to the horizontal preamplifier. 
It applies the x-y offset voltage to the horizontal 
preamplifier. The x-y control signal is grounded 
Id prevent generation of the composite gate signal. It 
also inhibits the main and delayed gate signals ap- 
pli.’d to connectors on the rear of the instrument, 
innibits the sweep circuit, and unblunks the CRT. 

4-100. HORIZONTAL PREAMPLIFIER. (See sche- 
matic 15.) The horizontal preamplifier converts the 
single-ended sweep from the sweep generator into 
a differential sweep for driving the horizontal output 
amplifier. During x-y operation, horizontal position 
and the x-signal a.e summed, and applied to the 
preamplifier. The preamplifier provides sweep gain 
adjustment, trace magnification (XIO), and trace 
centering. 

4-101. Transistors A8()28 and A8Q24 are emitter 
followers used to provide input isolation. Current 
in the collector circuit of A8Q25 is determined by 
the setting of horizontal POSITION control RIOA/B. 
The output current from A8Q2.5 is applied to A8Q24 
base resistor A8R137. In x-y operation, channel B 
vernier controls the x-axis gain. A8R133 serves as the 
x-axis gain calibration adjustment. An offset current 
is supplied to the junction of A8R132, A8R133, and 
A8R136 to center the x-y displny. Variable capocitor 
A8C4.') compensates the x-y phase. 

4-102. The emitter outputs from transistors A8Q23/ 
A8Q24 are applied to a dual differential stage that 
furnishes the Xl or XIO magnification for the hori- 
zontal sw,fep. When MAG switch AlOSlA is not 
engaged, ^53V is applied to the emitter circuits of 
transistors A8Q28 and A8Q29, biasing them on. Gain 
for the Xl range is adjusted by A8R148. Engaging 
MAG switch AlOSlA removes the +63V bias from 
ASQ28/A8Q29 and opplies it to the emitter circuits 
of A8Q26 and AoQ27. Gain for the XlO range is 
adjusted by AHR146. Resistors A8R152, A8R103, and 
AHR154 provide a dc balance network for the dif- 
ferential amplifier. 

4-103. Differential amplifier A8Q30/A8(}31 pro- 
vides differential drive to the horizontal output amp- 
lifier. This stage, us well as the preceding differential 
stage, will current limit when overdriven. This 
prevents saturation of the outputamplifier. Transistor 
A8Q32 functions os a constant current source for the 
amplifier stage. When BEAM FIND switch ASS I A 
is pressed, less current is supplied to the amplifier 
stage. This ensures that the horizontal portion of the 
trace is returned to the viewing area of the CRT. 
4-104. HORIZONTAL OUTPUT. (See schematic 16.) 
The horizontal output is a differential shunt-fe^back 
amplifier. The currents through A13R3 and AI3R4 
determine the output voltage since little current flows 
in the bases of transistors A13QI, A1(K)2, AI3().I, 
and A13(}4. Variable capacitors A13C5 and A13C7 
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n^ure 4-3. Gate Control Simplified Block Diagram 



control the fast corner responBc, and A13C6 and 
A13C8 control the slightly slower corner response of 
the circuit. Resistors A13RI and AI3R2 establish the 
minimum output voltage level. With the input circuit 
disconnected, the minimum output voltage level is 
approximately +9V. ify, 

4-105. Transistors A13QI through A13Q4 are emit- 
ter followers with A13Q1 and A13Q4 providing the 
dc signal path and AI3Q2 and A13Q3 providing the 
ac signal path. In a similar manner, AI3Q5 and 
A13Q8 are the dc signal path, and A13Q6 and A13Q7 
are the ac signal path. Transistors A 13Q6 and A13Q7 
arc current sources, and resistors A13R23 and 
A13R24 serve to lower the power in these transistors. 
Each side of the output amplifier can swing from 
approximately +9V to +95V. 

4-106. GATE ASSEMBLY AND CALIBRA- 
TOR. 

4-107. GATE CIRCUITRY. (Ses schematics 17 and 18.) 
The gate assembly controls intensity of the trace on 
the CRT. The gate preamplifier, consisting of A14Q1 
through A14QI0 sums all desired functions necessary 
for control of trace intensity. This ie accomplished 
with current switches (see figure 4-3 for simplified 
block diagram of gate circuit). 

4-108. Gate Preamplllier. The setting of fron^panel 
INTENSITY control R2 controls the base voltage 
applied to A14Q8. The emitter voltage of A14Q8 
follows the base voltage and is 0.6V above the base 
voltage. This voltage applied to A14R18 establishes 



the current for current switch AI4QI, A14CR3, and 
A14Q9. 

4-109. The composite gate signal from the gate 
Schmitt is applied to the base of A14Q1. This signal 
switches the current path between A14Q1 or A14Q9, 
thus causing the gate output voltage to the high- 
voltage power supply to change. 

4-110. The intensified gate functions in a similar 
manner. It is a current switch consisting of A14Q10, 
A14CR4, and A14CR5. Its current source is the volt- 
age at the emitter of A14Q8 across A14R22 and 
A14R23. Zener diode A14VRI and resistor A14R2 
limit the maximum level of the intensified gate. The 
main intensity control signal is applied through 
A14R25 to this current switch. The main intensity 
signal enables the current switch during main in- 
tensified mode only. 

4-111. Chop blanking is accomplished by current 
switch A14Q2 and A14Q3. When CHOP mode of 
operation is selected, the chop blanking signal 
applied to the base of A14Q2 turns it on and off. 
The alternating hetion switches the current path 
between A14Q2 and A14Q3. Transistor A14Q3 sup- 
plies additional current to A14Q9 increasing the 
brightness of the trace. 

4-112. When BEAM FIND switch A8SIA is pressed, 
the front-panel INTENSITY control R2 is disabled 
and a fixed voltage is supplied through the gate 
amplifier to the high-voltage power supply. A z-axis 
voltage applied to A14R6 similarly causes a current 
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chnnKC through the gate amplifier. A z-oxis signal 
of > +1 V, pulse width > 60 nanoseconds, dc to 20 MHz 
will blank the CRT trace of normal Intensity. A 
z-nxis signal of +8V will blonk the CRT trace regard- 
less of intensity setting. 

•1-113. Transistors AI4Q1 and AMQ5 make up an 
intensity limit circuit. As intensity becomes excessive 
in the CRT, its first accelerator begins to draw cur- 
rent. This increases current through A14R16, causing 
the voltage on the base of A14Q4 to change. The 
voltogc ot the emitter of AI4Q4 follows the base 
voltage and is 0.6V below the base. This raises the 
voltage applied to the base of A14Q8 through front- 
panel INTENSITY control R2. Varioble wsistor 
A14R16 establishes the level ut which limiting takes 
place. Variable resistor A14R10 sets the maximum 
level the goto output can reach, providing optimum 
gate drive to the CRT. 

4-114. An auto-focus circuit is incorporated in the 
instrument. Varying INTENSITY control R2 varies 
the bias applied to the emitter circuit of A14Q7. As 
conduction through A14Q7 increases or decreases, the 
voltage drop across FOCUS control Rl changes ac- 
cordingly (see schemotic 18). This automaticolly 
corrects the focus adjustment for changes in inten- 
sity level. 

4-115. Gate Amplifier. The gate amplifier output is 
a shunt feedback stage consisting of A14Q1 i through 
AI4Q14. Transistors A14Q11 and AI4Q 13 ore emitter 
followers with A14Q11 providing the nc signal path. 
Resistors A14R30 and A14R31 provide the dc feed- 
bock path. Variable capacitor A14C7 controls fast 
corner response while A14C8 controls slightly 
slower corner response. 

4-116. Due to the high open loop gain of the ampli- 
fier most of the current appearing at the summing 
junction (bases of A14QI 1 and A14Q13) flows through 
the fec'lback resistors A14R30 and A14R31. This 
results in a change in output voltage equal to the 
input current times the feedback resistance (A14R30 
plus A14R31). Under ceiiain conditions, thegatcout- 
put may swing from +5V to +100V. 

4-117. CALIBRATOR. (See schematic 17.) The cali- 
brator consists of integrated circuit A14U1 and 
osBOciated bias controls. It is connected in a multi- 
vibrator confi'turation and free-runs at approximately 
1 kHz. Calibrator amplifier adjustment A14R51 is 
adjusted to produce a square wave with 3 volts ampli- 
tude at the CAL 3 V terminal on the front panel. 

4-118. CRT CONTROLS. (See echemallc 18.) There 
are a few CRT adiuf^tments ph} lically located on gate 
assembly A14 yet are accessible at the rear panel of 
the instrument for CRT control. These adjustments 
are TRACE ALIGN (A14R67). ASTIG (A14R74), and 
PATT (A14R76). A functional description of these 
controls is given in Section III. 



Theory 

4-119. Two additional CRT controls physically 
located on gate assembly A 14 are screwdriver adjust- 
ments. Flood-gun pattern control A14R64 adjusts 
the voltage applied to flood-gun filaments of the 
CRT to control scale illumination range. ORTHO AD, I 
control A14R70 adjusts current through the y-axis 
alignment coil on the CRT. 

4-120. HIGH-VOLTAGE POWER SUPPLY. 

4-121. The high-voltage power supply contains a 
high-voltuge oscillator and a rectifying circuit. The 
high-voltage regulator is port of gate assembly A 14. 

4-122. When the instrument is turned on, +20V 
(unregulated) is applied to transistor Ql, turning it 
on. As Al conducts through the primary winding of 
A16T1 (pin 3 and 4), positive feedback to the base 
of Ql occurs through another winding on the trans- 
former (pins 1 and 2). The circuit oscillntes at a rate 
determined by the inherent distributed inductance 
and capacitance of the circuit. The magnitude of the 
oscillations, and consequently the output of the 
power supply, is controlled by voltage on the col- 
lectt)r of voltage regulator A14Q17. 

4-123. A reference voltage from the +16V supply is 
established at the junction of A15R10 and A16R12 
and is applied to the base o^ A14Q16 on gate assem- 
bly A14. A sample of the rcciificd cathode voltage is 
fed back to the base of AI4Q16 through A16R10. 
Any difference in cathode voltage is amplified and 
inverted by Darlington amplifier A14Q16/Q16. 
Output of the Darlington pair drives the base of 
A14Q17, causing its collector voltage to chonge. This 
change is coupled through u winding on, A16T1 to 
the base of Ql and causes the amplitude of its 
oscillations to change. This change is in such a 
direction as to ccrrect the original change in the 
rectified cathode voltage. Diodes A16CR1 and 
A16CR2 protect the oscillator transistor bose from 
excess teverso voltage. 

4-124. The CRT cathode and grid voltages are 
developed in the secondary of high voltage trans- 
former A16T1. The cathode voltage is rectified and 
filtered before application to the cathode of the 
CRT. It is also used as a feedback control to the 
high-voltage oscillator, as q reference for the CRT 
filament winding, for grid bins supply, and for the 
focus voltage-divider network. The cathode voltage 
will vary between •— 2827V to —2973V, depending on 
component tolerances ond is not adjustable. 

4-125. The CRT grid voltage is supplied by u voltage 
tap(pin 5) on the secondary winoingof A16TI. Approxi- 
mately 300V peak is developed and applied through 
a series RC network (A16C2/A16R2) to diodes which 
clomp the voltage swing between that established 
by INT SET control A16R3 and the gate dc levels. 
The peuk-to-peak voltoge swing is rectified, and 
applied to the grid with reference to cathode voltage 
end controls the bean brightness. 
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4-126. The unrcctified cothodc voltoge in the 
flocondnry of AlfiRl is applied to multiplier assembly 
AI6 where the voltage is multiplied approximately 
six times. The output of the multiplier (approximately 
^17.5 kV) is applied to the post accelerator connector 
on the CRT. 

4-127. Another secondary winding of transformer 
A16T1 provides filament voltage for the CRT. This 
winding is referenced to the rectified cathode voltage 
through A16R5. 

4-128. LOW-VOItAgE POWER SUPPLY. 

4-129. llie low-'-oItage power supply provides reg- 
ulated +BV, H5V, +53!3V, +116V, and -15V for 
operation of the various circuits in the instrument. 
All low voltage supplies are referenced to the tl6V 
supply for regulation purposes. 

4-130. 115-VOLT SUPPLIES. (See schematic 20.) +15- 
volt Supply. One of the secondary windings on input 
power transformer T1 is connected to bridge recti- 
fier A17CR7. The rectified voltoge ( nominally +20 Vdc) 
is filtered by A17C8. The output of the supply is 
maintained at +16 volts by integrated circuit A17U2 
and series regulator transistor Q5. Regulator A17U2 
contains a temperature-compensated reference cir- 
cuit (pin 4) and a differential amplifier with a 
Darlington output. The reference circuit is connected 
to i.e noninverting input of the differential amplifier 
(pin 3) through A17R20. The + 16-volt output is atten- 
uated through Al7)t22, A17R23, and A17R24. The 
wiper of potentiometer A17R23 is connected to the 
inverting input of the differential amplifier. The 
Darlington output (pin G) drives the base of series 
transistor Q6. Resistor A17R23 is odjusted to com- 
pensate for variations of the reference voltage 
(nominally +7.15 volts), so thot with an output of 
+15 volts from the supply, the inverting and non- 
inverting input voltages are equal. 

4-131. The IC regulation includes an output current 
limiting circuit consisting of an NPN transistor whose 
collector is connected to the differential amplifier 
and first base of the Darlington pair (wJthin the IC). 
The emitter and base connections for the NPN tran- 
sistor are pins 1 and 10 on A17U2. When load 
current through A17R21 produces a sufficient voltage 
drop, the NPN transistor conducts, pulling the input 
to the Darlington pair toward the emitter potential 
of Q5. This limits the output current. The output 
current limit is 0.66 to 0.75 ampere. 

4-132. —15-volt Supply, (see schematic 20.) 
Operation of the —16V regulotor A17U3 is identical to 
that of the +15V regulator except that the inver ing 



input to the IC is the sum of the +16V and —15V 
out))uts (Nominally OV). 

4-133. +5- VOLT SUPPLY. (See schemallc 19.) The 
+6-volt regulator A17U1 functions identically to that 
of the +16V regulator A17U2 except that the refer- 
ence is provided by the output of the +16V supply 
and attenuated by A17R15 and A17R16. 

4-134. +115-VOLT AND +53.3-VOLT POWER SUP- 
PLIES. (See schematic 19.) The +115-volt and +63.3- 
volt power supplies function identically, therefore 
only the +lir)-voit supply will discussed. 

4-135. The ac input voltage from power transformer 
Tl is applied to bridge rectifier A17CR1. The dc 
output from A17CR1 is filtered by AI7CI. A +16V 
reference is applied through A17CR5 to the emitter 
of transistor A17Q3, The base of A17Q3 is connected 
to n voltage-divider network across the output circuit. 
If the output falls below +116V, the base of A17Q3 
becomes less positive than the emitter and it 
conducts. With A17Q3 turned on, conduction through 
Darlington pair Q2 and A17Q2 increases. This 
results i:i an increase in output voltage. When the 
output voltage again reaches +115 volts, A17Q3 turns 
off. Transistor A17Q1 and resistor A17R2 form a 
current limiting circuit. As current requirements 
increase toward the limit of the supply capability, 
the voltage drop across A17R2 is applied to the base 
of A17QI which conducts and limits current drain 
from the Darlington pair. 

4-136. The +53.3-volt power supply functions 
identically ns the +ll6-volt supply. Tlie Darlington 
pair consists of transistor Q3 and A 17Q6. The current 
limiting circuit consists of transistor A17Q4 and 
resistor A17R8. 

4-137. FLOOD-GUN FILAMENT VOLTAGE. (See 
schemallc 20.) Flood-gun filnment voltage is devel- 
oped in a secondary winding of ac power transformer 
Tl. The nc input voltage is rectified by A17CR9/CR10 
and filtered by A17C14. One branch of the cjtnut 
circuit is applied directly to the flood-gun filament 
connection on the CRT. The other branch is applied 
to a control circuit on gate assembly AI4. Output of 
the control circuit on assembly A14 is applied to the 
other filament connection on the CRT (see schematic 
18). 

4-138. LINE FREQULNLY. (See schematic 19.) The 
line frequency trigger s gnal is developed in the 
same secondary vending of power transformer Tl 
that is used for the +6-volt power supply. The line 
frequency signal is applied through A17R18 to HF 
REJ switch A8S1M on assembly A8 (see schematic 
9). 
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Performance Check Model 1710B 

Table 5~I, Recommended Test Equipment 



Instrument 


Required 


Type 


Model 


Characteristics ' 


DC Standard 


HP Model 


Voltage: 0.6 to 30V 


Voltmeter 


740B 


Accuracy: to 0.1% 


VHP Oscillator 


HP Model 3200B 


Frequency: to 300 MHz 
Accuracy: *216 


Test Oscillator 


HP Model 661B 


Frequency: 10 MHz 


RF Voltmeter 


HP Model Q406A 


Voltage: to 3V 


Time-mark 


HP Model 226A 


Time marks: 2 ns to 0.6 s 


Generator 


. 1 




Fnst-rise 


HP Model U05A 


Pulse rise time: <400 ps 


Pulse Generotor 


and U08A 




Multifunction 


HP Model 34740A 


' Voltage Range; >116V 


Digital Voltmeter 


with 34702A 


Accuracy: *0.1% 


Adapter 


HP Part No. 1260- 
0849 


GR874 to BNC mole 


Adapter (2) 


HP Port No. 1260- 
0860 


GR874 to BNC female 


Adapter 


HP Model 101 lOA 


Twin Banana Plug to 
BNC male adapter 


Adapter 


HP Part No. 1250- 
0080 


BNC female to BNC femole 


44-in. BNC 
Cable (4) 


HP Model 10601A 


BNC, 44-in. cable 


9 in. BNC . 
Cable Cl) 


HP Model 10502A 


BNC, 9-in. cable 


Adapter 


HP Port No. 1251- 


Twin Banana Plug to 


2277 


BNC female adapter 


Test licnds 


HP Model 11002A 




60-ohin Tee 


HP Model 11063A 


Accessory for RF voltmeter 


BNC Tee (2) 


HP Port No. 1260- 
0781 


BNC Tec 


Probe 


HP Model 
10014A 


Divide Ratio: 10:1 


20-dB 

Attenuator 


HP .Model 356D 


Attenuator 20 dB 


60-ohm Power 
Divider 


HP Model 11649A 




Adopter Cl) 


HP Part No. 1260- 
0780 


Male type N to female BNC 


Test Oscillo- 


HP Model 180C/ 


Blanking Gate Output; Sweep 


8co|>e 


1808A/1820C 


Output 


Pulse Generator 


HP Model 8013B 


Trigger Output 
Frequency; 10 kHz 
» 


50-ohm Load 


HP Part No. 0950- 
0090 


50-ohm 


HP Model lOlOOC 


Termination: 60 ohms 


Termination 







P = Performance Check, A = Adjustment Procedure. 
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SECTION V 

PERFORMANCE CHECK AND AD JUSTMENTS 



1 



5- 1. INTRODUCTION. 

6- 2. This section contains step-by-step procedures 
for checking the instrument spcciricalions osgiven in 
table M of this manual, liie performance checks 
are arranged in numerical order. For beet results, 
this order should be followed. Included in this section 
are test setups, procedures, and test equipment 
required. Most test points and adjustment locations 
arc shown within ihe procedures in which they arc 
referenced. The procedures for making all internal 
adjustmems are covered in paragraphs 6-46 through 
6-99. 



5- 3. TEST EQUIPMENT. 

6- 4. Recommended test equipment and accessories 
are listed in table 6-1. Test equipment equivalent to 
that recommended may be substituted, provided it 
meets the required characteristics listed in the table. 
For best results, use recently calibrated test equip- 
ment. 



5<5. PERFORMANCE CHECKS. 

641. The performance checks given in this section 
arc suitable for incoming inspections, preventative 
maintenance, and troubleshooting. The checks arc 
designed to verify the published instrument spcci- 
Rcations. Perform the checks in the order given, and 
record the measured Information on the performance 
check I record at the end of the performance check. 

5-7. ADJUSTMENTS. 

5-8. The adjustment procedures are arranged in a 
recommended sequence of adjustments. While most 
adjustments may be made independent of other ad- 
justments, it is recommended that adjustments be 
made sequentially as a number of adjustments are 
directly related to preceding or following adjustments. 

5- 9. PERFORMANCE CHECK RECORD. 

6- 10. Each measurement point in the performance 
check is repeated in the performance check record. 
The pages may be removed for filing. The first time 
the performance check is made, enter the results on 
the performance check record and file it for future 
reference. 



5-11. FRONT-PANEL CONTROL SET- 
TINGS. 

b-12. Set up the instrument and perform initial ad- 
justments outlined in Section III before proceeding 
with the performance check and adjustment proce- 
dures. 

5-13. The control settings listed below are to be 
used for each performance check and adjustment 
procedure. If a control is to be set to another 
pocltion, it will be listed in the procedure. After the' 
completion of each performance check or adjustment 
procedure, set the controls back to the original fi^nt- 
pancl settings. 



Control Position 

Vertical (channels A and B); 

POSITION centered 

VOLTS/DI V 1 

Coupling LC 

Verniers '. CAL 

VERT DISPLAY A 

INTTRIG .' A 

BW LIMIT... out position 

B INVERT out position 



Horizontal: 

POSITION (coarse and fine) ..... centered 

HORIZ DISPLAY MAIN 

MAG XlO XI position 

DELAY 1.00 

TIME/DiV (main) 1 mSEC 

TIME/DIV (deloyed) OFF 

TRIGGER LEVEL (deloyed) .... STARTS 

AFTER DELAY 

TRIGGER LEVEL (main) midrange 

SWEEP VERNIER CAL 

TRIGGER HOLDOFF .... detent position 
All time base pushbuttons. ... out position 
INTENSITY \nsible trace 



5-14. PERFORMANCE CHECK PROCE- 
DURES. 

5-15. DEFLECTION FACTOR. The ranges are from 
6 mV/div to 6 V/div (9 ranges) in 1, 2, 6 seque.ic.. 
The accuracy is ±2% mth the vernier in calibrated 
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position. The vernier is continuously variable 
between all runKes and extends maximum deflection 
factor to at least 12.f) volts/div. The UNCAL lifiiht 
indicati-s when vernier is not in CAL position. 

5- 16. The deflection factor is checked by applying 
a dc voltage-calibrated signal to the input. The 
displayed displacement is compared ogainsUhe volt- 
oge standard. 

Equipment Required: 

DC Standard voltmeter 
Adapter (HP Part No. 1251-2277) 

44-in. BNC cable 

6- 17. Perform deflection factor check ns follows: 

a. Connect instruments ns shown in figure 5-1. 

b. i Set main TIME/DI V control to .5 mSEC. 

c. Set channels A and B VOLTS/DIV controls 
to ,01 position. 

d. Set base line to bottom graticule line. 

e. Set dc standard voltmeter controls for 50-m V 
dc output signal. 

f. Note display. Vertical deflection should be 
6 diusions *2% (*.l div). 

g. Observe vertical deflection factors specified 
in table 5-2. 



h. Set dc standard voltmeter output for 30y. 

i. &t channel A VOLTS/DIV control to 5. 

j. Rotate channel A vernier fully counterclock- 
wise, Vernier UNCAL light should be lighted and 



displ-iy amplitude should decrease to less than 2.4 
divisions. 

k. Set channel A vernier to CAL position. 

l. Connect dc standard voltmeter to channel B 
INPUT connector. 

m. Set VERT DISPLAY control to B. 

n. Set INT TRIG control to B. 

0 . Repeat steps d through k for channel B. 

p. Disconnect test equipment. 

q. Set Model 1710B front-panel controls to 
initial settings. 



Table 5-2, Deflection /'’actor Accuracy 



DC 

Standard 

Settings 

(Volts) 


VOLTS/DIV 

Settings 


Vertical Display 
(div) 


.03 


.00.5 


6i2X)(*.l2) 


.05 


.01 


5i2J6(i.l) 


.1 


.02 


6 ±2K> (±.l) 


.3 


.05 


6 ±2K. (t.l2) 


,6 


.1 


5 ±2Ki (i.l) 


1 


.2 


5±2%(±.l) 


3 


.6 


6 t2X) (±.12) 


5 


1 


6±2H)(i.l) 


10 


2 


6±2J0(i.l) 


30 


5 


6 ±2K» (i.l2) 



5-18. CALIBRATOR ACCURACY. The calibrator 
output is a square wave with 3V ±1'K> amplitude, at 
approximately 1 kHz. 

5-19. The amplitude is checked by comparing the 
p-p signal against a known 0.1% signal. 
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44-IN BNC CABLE 
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TEST LEAD 
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Figure 5-‘2. Calibrator Accuracy Tent Setup 



Equi{)ment Required; 

DC Standard voltmeter 
Adopter (HP Part No. 1251-2277) 

44-in. BNC cable 
TcKt lead 
Adapter 

5-20, Perform calibrator accuracy check as fullown; 

a. Connect equipment ns shown in fiiture 5-2. 

b. Set Model 1710B controls ns follows; 



17Me)dIV (main) 5 mSEC 

VOLTS/ niV (channel A) 5 



c. Sij't dc standard voltmetek* for 3V dc output 
signal. 

1 

d. Note vertical deflection on CRT. 

‘,1 

e. Disco (meet dc standard voltmeter from Model 

1710B. ' 

f. Connect Model 1710B CAL 3V output to 
channel A INPUT connector using test lead and 
HP Model 101 lOA adapter. 

g. Note vertical deflection on CRT. Vertical 
deflection should be same as noted in step d, ±1%. 
FVequency should be approximately 1 kHz. 

h. Disconnect test lead. 

i. Set Model 17I0B h’ont-pnnel controls to 
initial settings. 

I 

5- 21. Z-AXIS BLANKING. A signal of ^8 volts, 
»50-ms wide pulse will blank a trace of any 
intensity. Usable to 20 MHz for normal intensity. 

6- 2 \ A free-running truce of normal intensity is 
obtained on CRT. A signal of >8 volts is applied to 



the Z-AXIS input connector on the rear panel of 
Model 17I0B. The display should be blanked regard- 
less of INTENSITY setting. 

Equipment Rcquire<l: 

DC Standard voltmeter 
Adapter (HP Port No. 1251-2277). 

44-iii. I'NC cable 

6-23. Perform Z-uxis blanking check ns follows; 

a. Obtain free-running base line on CRT. 

b. Adjust INTENSITY control for normal 
viewing level of nusclinc. 

c. Connect e<|uipmcnt ns shown in figure 5-3. 

d. Set dc standord voltmeter for +8 volts, dc out- 
put signal. 

e. Observe base line is blanked. 

f. Disconnect test equipment. ^ 

g. Set Model 1710B front-panel controls to 
initial settings. 

5-24. BANDWIDTH. Direct or with HP Model 
10020 probe, or with lOX, lO-mcgohm divider 
probe (HP Model 10014A). (3 dB down from a 
10-MHz 6-division reference signal from u 
terminated 50-ohm source.) DC coupled; dc to 200 
MHz; AC coupled: 10 Hz to 200 MHz; except on 
5 mV/range; 150 MHz. 

5-25. To check the bandwidth, a vhf oscillator is 
used to apply a 6-division 10-MHz reference signal 
to the input of Model 1710B. An rf voltmeter is usikI 
to measure the signal level. The vhf oscillator fre- 
quency is increased to 200 MHz and the omplitude 
is adjusted to give the same indication on the rf 
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voltmeter. Displayed amplitude on CRT',njU8t be 
equal to or Breuter thon 4.2 diuHions; ' ' 



» > 



Equipment Required: 

VHP oscillator 
RF voltmeter 
44-in. RNC cable 
60-ohm Tee 

Adapter (HP Part No, I260-08T)0) 
Adapter (HP Part No. 1260-0849) 
60-ohm termination 
50-ohm power divider 



6-2(5. Perftiim bandwidth check as follows: 

a. Connect e<|uipmcnt as shown in fiKure 6-4. 

> ' f . 

b. Set channels A and B input cuuplinK to 60R 
position. 

c. Adjust vhf oscillator fur 10-MHz 6-division 
display on CRT, 

d. Note indication on if voltmeter. 

c. Increase siKnal output of vhf oscillator to 
200 MHz. 
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f. Adjiut output amplitude of signal from vhf 
oscillator until rf voltmeter indication is some as 

^ noted in step d. 

g. Observe display on CRT. Signal amplitude 
should be cciual to or greotcr than 4.2 divisions. 

h. Disconnect input s’.gnal from channel A 
INPUT connector. 

t. Connect input signed to channel B INPUT 
' connector. 

\ j. Set VERT DISPLAY control to B, 

, ' k., , /Set INT TRIG control h>B. 

1. Repeat stepti c through h for channel B. 



m. Set channels A ond B VOLTS/DIV to .()0r» 
and repeat steps c thru 1, checking bandwidth to 
150 MHz. 

n. Disconnect test equipment. 

0 . Set Model 1710B front*panel controls to 
initial settings. 

I 

5*27. TRIGGERING. Internal triggering occurs from 
dc to too MHz on signals causing 0.6 division or 
more of vertical dcnection, increasing to 1-division 
vertical deflection at 200 MHz in all display modes. 
Triggering on line frequency is also selectable. 
External triggering occurs from dc to 100 MHz on 
signals with an amplitude of 50 mV p-p or more, 
increasing to 100 mV p-p at 200 MHz. 
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5- 28, In the internal triK(;cr mode of operation, 
triffKcring is checked against certain vertical 
deflections on the CRT, In the external trigger mode 
of operation, the input signal amplitude is monitored 
with on rf voltmeter. 

Equipment Required; 

VHP oscillator 

RF voltmeter 

44-in. BNC cable 

Two 9-in. BNC cables 

60-ohm Tee 

60-ohm power divider 

60-ohm termination 

6- 29. Perform triggering check as follows; 

a. Connect equipment ns shown in figure 5-6. 

b. Set Model 1710B channel A coupling 
to 60R position. 

c. Set vhf oscillator for 100 MHz, 0.6 division 
of vertical deflection output signal. 

d. Adjust mninTIME/I)IV and main TRIGGER 
LEVEL controls for stable display. (If stable display 
is obtained, instrument is 'riggering properly.) 

e. Set vhf oscillator for 200 MHz, I division 
of verticol deflection output signal. 

f. Adjust main TRIGGER LEVEL control for 
stable display. (If stable display is obtained, instru- 
ment is triggering properly.) 

g. Set main INT/EXT switch to EXT position. 

h. Set vhf oscillator for 100-MHz 17.7-mV out- 
put signal os observed on rf voltmeter (60 mV p-p). 

i. Adjust main TRIGGER UIVEL control for 
stable display. (If stable display is obtained, instru- 
ment is triggering properly.) 

j. Set vhf oscillator for 200-MHz 35.4-mV out- 
put signal os indicated on rf voltmeter (100 mV p-p). 

k. Adjust main TRIGGER LEVEL control for 
stable display. (If stable display is obtained, instru- 
ment is triggering properly.) 

l. Set main INT/EXT switch to INT position. 

m. Set mainTIME/DIV control to20-nSECposi- 
tion. 

n. Set delayed TIME/DIV control to 10-nSEC 
position. 

0 . Adjup' vhf oscillator for 1 division of signal 
amplitude. 



p. Adjust main TRIGGER LEVEL control for 
stable display. 

q. Set HORIZ DISPLAY control to DLY'f). 

r. Adjubi delayed TRIGGER LEVEL con., bi 
for stable display. 

s. Connect equipment ns shown in figure 6-6. 

t. Set delayed INT/EXT switch to EXT posi- 
tion. 

u. Set HORIZ DISPIjW control to MAIN. 

V. Set vhf oscillator for 2(IO-MHz :i6.4-mV out- 
put signal os indicated on rf voltmeter (100 mV p-p). 

w. Adjust channel A VOLTS/DIV switch for 
approximately two major divisions of vertical deflec- 
tion. 

X. Adjust main TRIGGER LEVEL control for 
stable display. 

y. Set HORIZ DISPIJVY control to DLY'D. 

z. Adjust delayed TRIGGER LEVEL control for 
stable display. (Readjust main TRIGGER LEVEL 
control if necessary.) 

ou. If stable display is obtained, instrument is 
triggering properly. 

ab. Disconnect test equipment. 

ne. Set Model I710B front-panel controls to 
initial setings. 

5- 30, TRIGGER-LEVEL RANGE. Internal triggering 
at any point on displayed waveform when in a trig- 
gered mode. External triggering is continuously 
variable between +1 volt and —1 volt on either slope 
of trigger signal. 

Equipment Required; 

VHF oscillator 

60-ohm power divider 

44-in. BNC cable 

Two 9-in. BNC cables 

Three adapters (HP Part No. 1260-0780) 

60-ohm termination 

6- 31. Perform trigger level range check os follows; 

a. Connect equipment as shown in figure 6-7. 

b. Set vhf oscillator lut displayed signal on 
CRT of approximately 10 MHz and 6-division ampli- 
tude. 

c. Set channel A coupling to 60D. 
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d. Set main TIME/DIV switch to 10 nSEC. 

e. Rotate main TRIGGER LEVEL control to 
both extremes. IViKKerinK point should adjust 
smoothly across positive slope of displayed wave- 
form. 

f. Set main triRger slope to (— ). 

g. Rotate main TRIGGER LEVEL control to 
both extremes. Triggering point should adjust 
smoothly across negative slope of displayed wave- 
form. 

h. Set channel A VOLTS/DIV control to ,6 
position. 

i. Increase output of vhf oscillator so that dis- 
played signal on CRT has vertical amplitude 
of 4 divisions. 

j. Set main INT/EXT switch to EXT position. 

k. Rotating mainTRIGGER LEVFLcontroI, trig- 
gering point should adjust smoothly from volt 
to —1 volt (using both (+) ond (— ) main-slope 
controls). 



l. Set main INT/EXT switch to INT position. 

m. Adjust main TRIGGER I.EVEL control for 
stable display. 

n. Set HORIZ DISPLAY control to DLY'I). 

0 . Set main TIME/DIV control to 20-nSEC 
position. 

p. Set delayed TIME/DIV control to 10-nSEC 
position. 

q. Rotating delayed TRIGGER LEVEL control, 
stable triggering should occur at all points on dis- 
played waveform (using both (+) and (— ) delayed- 
slope controls). 

r. Set delayed INT/EXT switch to EXT posi- 
tion. 

s. Disconnect external trigger signal from main 
EXT TRIG input connector. 

t Connect external trigger signal to delayed 
EXT TRIG input connector. 
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Figure .5-7. Trigger Level Test Setuj 






u. Rotating delayed 'rRJGGER LEVEL control, 
triggering point should adjust smoothly from +1 volt 
to —1 volt (using both (+) and (— ) dcIaycd>slopc 
controls). 

V. Disconnect test equipment./ 

w. Set Model 1710B front-panel controls to 
initial settings. 

5-32. COMMON-MODE REJECTION. At least 40 dB, 
dc to 5 MHz, decreasing to 26 dB at 60 MHz. The 
common-mode signol amplitude is equivalent to 12 



divisions with one vernier adjusted for optimum 
rejection. 

Identical signals arc applied to both channels 
A and B with channel B set to the inverted mode. 
The displayed signal is the common-made signal. 

Equipment Required; 

Test oscillator 
60 ohm power divider 
41-in. BNC cable 
Two 9-in. BNC cables 
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Model 17F0B , 

6-31, Perform (Mmmon-mode rejection check as fol- 
lows: 

I 

a. Connect equipment ns shown in llKurc 6-8. 



NOTE 



Cables used to connect channels A and 
B INPUT connectors to 60-ohm power 
divider must be of the same electrical 
length. 

b. Set Model 1710B front-panel controls ns 
follows: 



VOLTS/DI V (channels A and B) 1 

Coupling (channels A and B) COU 

B INVERT engaged 



c. Set lest oscillator for 5-MHz 2-division ampli- 
tude display on CRT. 

d. Set channels A and B VOLTS/DIV controls 
to .01 position. 

e. Set VERT DISPI^Y control for A+B oper- 
ation (both A and B pushbutton switches depressed). 

f. Adjust cither channel A or channel B vernier 
(whichever is most effective) to achieve riiinimum 
deflection. 

g. Deflection should be less than one minor 
division (>10 dB). 

h. Set test occillntor for 50-MHz output. 

i. Repeat steps b through f, using 60 MHz. 

j. Deflection should be less than 1.1 major 
division (26 dB). 

i 

k. Disconnect test equipment. 

l. Set Model 1710B front-panel controls to ini- 
tial settings. 

5- 35. SWEEP-TIME ACCURACY. Thernngesarefrom 
10 ns/div to 0.6 s/div (2>1 ranges) in 1, 2 , 6 sequence. 
Tlie accuracy of the 10 ns/div through 60 ns/div and 
60 ms/div through 0.6 s/div ranges is ±3Ki. The 
accuracy of the 100 ns/div through 20 ms/div ranges 
is i2%. The stipulated accuracies of all ranges are 
with the vernier in calibrated position. The vernier 
is continuously variable between all ranges and 
extenJo slowest sweep to at least 1.25 s/div. The 
vernier UNCAL light indicates when the vernier 
is not in CAL position. 

6- 36. The Model 1710B time base is compared to 
a time-mark generator to verify accuracy. 



Equipment Ijlequircd: 

Time-murk generator 
44-in. BNC cable 

6-37. Perform sweep time accuracy check ns fol- 
lows: 

a. Connect equipment as shown in figure 6-9. 

b. Set channel A input coupling to 50D po: ition. 

c. Check main sweep accuracy in accorduiice 
with table 6-3. 

d. Set HORIZ DISPIJVY control to DLY'D. 

c. Check delayed sweep accuracy in accordance 
with Uible 5-4. 

f. Disconnect test equipment. 

g. Set Model 1710B front-panel controls to 
initial settings. 



Table 5-.?. Main Sweep T rforniance Check 



Main ITME/DIV and 
Time M.irk Generator 
Settings 


♦Accuracy 


10 nSECto60 nSEC 
.1 uSEC to 20 mSEC 
60 mSEC to .6 SEC 


(within .3 div) 
±2'Hi (within .2 div) 
(wiinin .3 div) 



*Sct one time mark at flret kit graticule line 
and read error at eleventh graticule line. 
Adjust main TRIGGER I.EVEL control ns 
necessary for stable displays. 



Table S-4. Delayed Sweep Performance Check 



♦IX'layed TIME/DIV and 
Time Mark Generator 
Settings 


♦•Accuracy 


10 nSEC to 60 nSEC 
.1 nSEC to 20 mSEC 


iO-K) (within .3 div) 
±2‘}& (within .2 div) 



* Main TIME/DIV is always one sweep 
position slower than delayed TIME/DIV 
switch setting. 



**S;t one time mark at first left graticule line 
and read error at eleventh graticule line. Ad- 
just main and delayed TRIGGER LEVEL con- 
trols 03 necessary for stable display. 
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5-38. DELAY JITTER. Delay Jitter should be loss than 
0.005% (I part in 20,000). 

5-59. Delay jitter is checked by expanding the 
sweep by 20,000 and visually monitorinK the jitter. 

Equipment Required: 

Time-murk generator (HP Model 226A). 

■14-in. BNC cable (HP Model 10501A). 

5-40. Perform delay jitter check us follows; 

a. Connect equipment os shown in figure 5-9. 

b. Set Model 17I0B iront-pune! controls as 
follows: 



TIME/DIV (main) 1 mSEC 

VOLTS/DIV (channel A) 5 

TIME/DIV (deloyed) 6 uSEC 

HORIZ DISPIAY MAIN INTEN 



c. Set time-mark generator for 1-mSEC time 
murks. 

d. Adjust DELAY control so intensified portion 
of sweep starts at 11th graticule line. 

e. Set HORIZ DISPLAY control to DLY'D. 

f. Adjust DELAY control so display is centered. 
Delay jitter (horizontal axis) should be less than 1 
division, which is equal to less than 0.005K1, 

g. Disconnect test equipment. 

h. Set Model 1710B front-panel controls to 
initial settings. 



5-41. DIFFERENTIAL TIME MEASUREMENT AC- 
CURACY. (+15®C to' +36“C) 60 ns/div to 20 ms/div 
(10.6% of measurement, ±0.1% of full scale); 20 ns/div 



(±1% of measurement, ±0,2% of full scole). Full scale 
is lOX the main TIME/DIV control setting. 

Equipment Required; 

Time-mark generator (HP Model 220A). 

41-in. BNC cable (HP Model 10501A). 

6-42, Perform differential time measurement 
accuracy check us follows; 

u. Connect equipment us shown in figure 5-9. 

b. Set Model 1710B front-panel controls us fol- 
lows: 



VOLTS/DIV (channel A) 6 

Coupling (channel A) 500 

HORIZ DISPI AY MAIN INTEN 

TIME/DIV (main) I mSEC 

TIME/DIV (delayed) 10 uSEC 



c. Set time-n; trk generator for 1-mSEC time 
marks. 

d. Adju.st DEIAY control to intensify second 
time murk 5rom left. 

e. Set HOlUZ DISPIAY control to DLY'D. 

f. Adjust DELAY control to place visible time 
mark on center vertical-graticule line. 

g. Note DELAY control dial setting. 

h. Set HORIZ DISPLAYcontrol to MAIN INTEN. 

i. Adjust DELAY control to intensify 10th time 
murk from left. 

j. Set HORIZ DISPIAY control to DLY'D. 

k. Adjust DELAY control to place visible time 
mark on center vertical-graticule line. 
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l. Note DM1.AY control dial 8cttinK> 

m. Subtract DHUW control dial uettinK 
obtained in Ktep g from dial eettinK obtained in atop I. 

n. Difference obtained in Ntep m ahould be 
8 *.060, 

0 . Disconnect test equipment. 

p. Set Model ;7H)D front-panel controls to ini- 
tial settings. 

5*43. RISE TIME. The rise time is less than 1.76 
nanoseconds (measured from the lOKi to OOKj points 
of a (^division input step from a terminated 60-ohm 
source). On 6-mV ranKc rise time is less than 2.3 
nanoseconds. Measurements can be made direct* 
with HP Model 10020A probe, or with lOX, 10- 
met'ohm divider probe (HP Model 100 JA), 

6-44. A step with a rise time of less than 400 
picoseconds is applied to the vertical input. The 
displayed rise time b then checked to see that it is 
less than 1.76 nanoseconds, except on the6-mV runf{e 
when it should bo less than 2.3 nanoseconds. 



Equipment Required; 

Fast-rise pulse Kencrator (HP Models H06A 
and 1108 A) 

41-in. BNC cable (HP Model 10501 A; 

6-45. Perform rise time check us follows; 

n. Connect equipment us shown in figure 6-10. 



b. Sot main TIME/DIV c(;ntrol to .01 uSKC 
position. 

c. Set channels A and II input coupling to 6(K) 
position. 

d. Adjust channel A VOI.TS/DIV and fast-rise 
pulse Kenerator controls for display signal having' 
exactly 6 divisions amplitude. 

i. Adjust main TRIGGER LEVEL control for 
stable di.'oluy. 

f. Set HORIZ DISPLAY control to MAG X 10. 

g. Adjust horixor.tal POSITION control us 
necessary to measure rise time. 

h. Observed rise time should be less than 1.75 
naaoseconds (10% to OtWi points). 

(. Disconnect Rust-rise pulse generator from 
channel A INPUT connector. 

j. Connect fast-rise pulse generator to channel 
B INPUT connector. 

k. Set VERT DISPIAY control to B. 

l. Sot INT TRIG control to B, 

m. Repeat steps d through h for channel B. 

n. Disconnect test equipment. 

0 . Set Model 1710B front-panel controls to ini- 
tial settings. 
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5-46. ADJUSTMENT PROCEDURES. 



d. jRaisc front of assembly AI7 uni;il adjustment 



|^\RNIN<^ 


1 A17R24 is accessible. 


1 


CAUTION 


ifety Nummary 


at the front 



of this manual ^.ibre performing adjust- 
ment procedures. 



Be careful not to short AI7 assembly to 
chassis or other assemblies. 



6-47. Remove top and bottom covers from the 
instrument; set front-panel controls to initial settings 
(paragraph 5-11); apply power and allow fifteen 
minutes for instrument to warm up. Test equipment 
rcqui.ed for adjustment procedures is listi'd in table 
6 - 1 . 

5-48. LOW-VOLTAQE POWER SUPPLY ADJUST- 
MENT. (Sm llguret 5-11 and 8-21.) The +16-volt power 
supply is the only odjustable low-voltage power 
supplv in the instrument. All other low-voltage power 
supplies ore referenced to the + 16-volt supply. 

Equipment Requir^: i 

, ' Multifunction digital voltmeter 
Test leads 



R24 

(UNDER) 




6-49. Adjust low-voltoge power supply ns follows; 

NOTE 

Perform steps a through g only if LVPS 
Assembly Al7 has been replaced. Other, 
wise adjust LVPS by performing steps 
f and k through m. 

a. Set A17R23, LV ADJ, fully clockwise. 

b. I'um off ac input power to Model 1710B. 

c. Remove LVPSassembly A17 retaining screws. 



c. Turn on ac input power to Model 1710B. 

f. .’ounact multifunction digital-voltmeter 
(DVM) teat lead to test point A17TP1. 

g. Adjust A17R24, LV Ll^lT, for an indication 
on DVM of + 16.3V. 

h. Turn off nc input power to Model 1710B. 

i. Remount LVPS assembly A 17 with retaining 
screws removed in step c. 

j. Turn on ac input power to Model 1710B. 

k. Adjust A17R23 for an indication on DVM 
of+16Vi60mV. 

l. Check power supply outputs os indicated in 
table 6-6. 

m. Disconnect test equipment. 



Table 5-5. Power Supply Outputs 



Power Supply 
Output I 


Measurement 
Test Point 


Tolerance 


+15V 

+116V 

+53.3V 

+5V 

♦20V 

-15V 

-2950V 

1 


A17TP1 

A17TP6 

A17TP4 

A17TP2 

A17TP7 

A17TP3 

A16TP1 


♦60 mV 
t2.6V 
♦0.26V 
♦0.6V 

-0.6V,+3.0V ' 

♦.32V 

<2973V, »2827V 



5-50. INTENSITY SET ADJUSTMENT. (See (loures 

5- 12 and B-19.) The intensity set is adjusted so that 
the front-panel INTENSITY control will adjust the 
tifacc from fully off to maximum brightness for the 
fastest sweep speeds. 

Equipment Required; 

Test oscilloscope 
10:1 divider probe 

6- 61. Adjust intensity set as follows: 

a. Set front-panel main TIME/DIV control to 
5 fis position. 

b. Connect test oscilloscope to test point 
A14TP4 using 10:1 divider probe. 
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Figure S-t2, Intensity Set Adjustment 



c. Connect 10:1 divider probe ground lend to 
A14TP6, 

d. Set front-panel INTENSITY control fora lOV 
pk-pk gate pulse, 

e. Adjust A16R3, INT SET, to just extinguish 
trace on Model 1710B CRT. 

f. DiRcanncct test equipment, 

g. ^Set Model 1710B front^panel controls to 
initial settings, 

6-S2. GATE-RESPONSE, AMPLI I E, and AUTO- 
FOCUS ADJUSTMENTS. (Sm figure 6-13.) The gate 
amplifier !s adjusted for optimum rise time, over- 
shoot, and correct amplitude. The auto-focus circuit 
is adjusted for optimum focus ot all intensity levels, 

'Equipment Required: 

Test oscilloscope 
10:1 divider probe 

, 1 

6-63. Adjust gate response, amplitude, and auto- 
focus as follows: , 

• I ' ' 

a. Set Model 1710B front-panel controls us 
follows: 

' ' I 

POSITION (channel A) . . . fully clockwise 

TIME/DIV(main) .6pSEC 

INTENSITY fully clockwise 

' b. Connect test oscilloscope to test point 
AUTPJ using 10:1 divider piobe. ' 

c. Connect 1,0:1 divider probe ground lead to 
test point A14TP6, 

• , t • . 

d. Set intensity limit adjust A14R15 fully 
counterclockwise. 

e. Set gate adjust, A14R10, for gate amplitude 

of +70 volts'. ' * 

, t 



i Adjustments 

f. Expand sweep time of test oscilloscope to 
obscr.'£ leading edge and overshoot of gate pulse. 

g. Alternately turn gate-response adjustments 
A14C7 and A14C8 for fostesi. r*!?e time und flattest 
pulse top (A14C7 adjusts fast comer). 

h. Set Aut'' Focus Adj A14R20 fully ccw. 

{. Set controls as follows; 



TIME/DIV (main) IOmP'^’'- 

TIME/DIV (deloycd) 10 nSEC 

HORIZ DISPLAY DLY'D 

INTENSITY maximum 



POSITION (channel A) . . . . truce centered 

> 

j. Observe center screen troce width while at 
optimun. focus. Trace width should be 1 mm. If not, 
adjust Gate Adj A14R10 slightly to make width 1 mm. 

k. Set INTENSITY to 10 o’clock position. 

l. Set HORIZ DISPLAY to MAIN. 

m. Adjust Auto Focus AI4R20 for best focus. 

n. Set HORIZ DISPLAY to DLY'D. 

o. Set INTENSITY to maximum, 

p. Refocus, using front panel FOCUS, if neces- 
sary. 

Q. Set INTEfiSITY to 10 o'clock position. 

r. Set HORIZ DISPLAY to MAIN. 

s. Readjust I Auto Focus A14R20 if necessary 
for best focus. 

,t. Set Model 1710B front-panel controls to ini- 
tial settings except as follows; 

POSITION (channel A) . , . fully clockwise 

TIME/DIV (main) 10 mSEC 

INTENSITY fully clockwise 

u. Set test oscilloscope TIME/DIV control to 
20 mSEC/div. 

V. Use test oscilloscope (connected to test 
point AI4TP4 through 10:1 divider probe) to observe 
waveform as shown in figure 6-14. If necessary, 
readjust intensity limit A14R15 to make pulse 30V 
,to 60V as shown. 

w. Disconnect test equipment. 

X. Set Model 1710B front-panel controls to 
initial settiiigs. 



1 
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A14R20 






Fiuure H-lii,. Gate Assembly Adjustmeti's 



S>54. TRACE ALIGN. (See ichetnaUc 16.) The rear* 
panel TRACE ALIGN control is adjusted to align 
the horizontal trace parallel to the horizontal* 
pralicule lines. 

Equipment Required; None. 



the vertical axis. TI.u l;crn adjustment minimizes 
pincushioning and barreling (trace bow). 

Equipment Required; 

Test oscillator 
•14-in. BNC cable 



5- 65. Adjust trace align as follows; 

n. Adjust front-panel INTENSH'Y and FOCUS 
controls to obtain sharp trace on CRT. 

I 

b. Adjust rear-panel TRACE ALIGN control 
A14R67 so that horizontal trace exactly parallels 
center horizontal-graticule line. 

6- 56. ORTHOGONALITY AND PATTERN ADJUST- 
MENTS. (See echematlc 16 and figure 5-13.) The 
orthognal adjustment aligns the vertical trace with 




1710B-022-1-T« 

Figure S-14. Intensity Limit Adjustment 



6-67. Adjust orthogonolity and pattern us follows; 

0 . Connect test oscillator to channel A INPUT 
connector. 

b. Set test oscillator controls for 1 kHz, greater 
than 6-division output display signal. 

c. Set front-panel INT TRIG control for B trig- 
ger. 



d. Set front-panel HORIZ DISPLAY control 
for X-Y mode of display. 

c. Align vertical trace with center vertical- grati 
cule line using front-panel horizontal POSITION 
control. 



f. Adjust orthogonal control A14R70 so that 
vertical trace exacth* potailels center vertical-grati- 
cule line. 

g. Set fr jnt-panel HORIZ DISPLAY control *• 
MAIN mode )f display. 
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h. Set front-poncl INT TRIG control for A triif* 

Kcr. 

i. Set test oscillator controls for GOO kH^, 6- 
division output display signal. 

J. Adjust rear*panel PATT control AUR76 to 
obtain best raster display (minimum pincushioning 
or barreling at top. Bottom, and both sides of dis- 
playV 

k. Disconnect test equipment. 

l. Set Mod«fI I710B front'punel controls to ini- 
tial settings. 

s-se. FLOODGUN PATTERN AND INTENSITY RATIO 
ADJUSTMENTS. (See ichemellcs 17 and 16; figure 
S*13.) The floodgun pattern control is adjusted for 
the most uniform CRT illumination. The intensity 
r^tio between the normal portion and intensified 
portion of the sweep is set to the desired contrast. 

Equipment Required; None. 

6-69. Adjust floodgun pattern and intensity ratio 
ns follows; 

a. Set front-panel AUTO/NORM pushbutton 
switch to NORM. 

b. Set front-panel SCALE ILLUM control fully 
clockwise. 

c. Set floodgun pattern control, A14R64, fully 
coun terclock wise. 

d. Slowly turn floodgun pattern control AHR64 
clockwise until an even intensity pattern is noted, 

0 . Set Model I710B front-panel controls as fol- 
lows; 

AUTO/NORM AUTO 

HORIZ DISPLAY MAIN INTEN 

TIME/DIV (deloyed) 20 mSEC 

f. Turn rear-panel INTEN RATIO control 
' A14R23 fully clockwise. 

g. Turn rearr-panel INTEN RATIO control 
A14R23 counterclockwise until desired contract 
between nomial and intensifred portion of trace is 
obtained. 

h. Return Model 1710B front-panel controls to 
initial settings. 

5-60. ATTENUATOR-BALANCE ADJUSTMENTS. (See 
schematic* 3 and 4; figure 5-15.) The attenuators are 
balanced, so that the trace does not shift when the 
attenuators are changed from range to ronge. 

Equipment Required; None. 



6-61. Adjust attenuator balance as follows; 

a. Set front-panel chonnel A VOLTS/DI V switch 
to .06 position. 

b. Center trace using front-panel channel 
POSITION control. 

c. Set front-panel channel A VOLTS/DIV 
switch to .1 position. 

d. Center trace by odjusting channel A at- 
tenuotor-balnncc control A3R71. 

e. Set VERT DISPLAY to B. 

f Repeat steps a through d for chonnel B using 
channel B attenuator-balance adjustment A3R86. 

g. Set Model I710B front-panel controls to 
initial settings. 

5- 62. VERTICAL-PREAMPLIFIER BALANCE AD- 
JUSTMENTS. (See (chemallc 5 and figure 5*15.) The 
main-balance adjustments arc set to balance the 
vertical preamplifier with POSITION control set 
to midrange. 

Equipment Required: None. 

6- 63, Adjust verticol-prenmplifier balance as fol- 
lows: 

a. Set fro;.t-panel channel A vertical POSI- 
TION control to 12 o'clock position. 

b. Center trace by turning channel A main- 
balance adjustment, A3R12. 

c. Turn front-panel channel A VOL'TS/DIV 
vernier fully counterclockwise. 

d. Center trace using channel A POSITION 
control. 

e. Turn front-panel chonnel A VOLTS/DIV ver- 
nier fully clockwise to detent position. 

f. If necessary, turn main-balance adjust- 
ment A3R12 to recenter trace. 

g. Repeat steps a through f until trace shift is 
minimized. 

h. Set front-panel VERT DISPLAY control to 
channel B. 

i. Repeat steps a through g for channel B 
using channel B main-balance adjustment A3R23. 

J. S^t Model 1710B front-panel controls to initial 
settings. 
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A3R24 A3R88 A3RS5 A3R23 A3Rt8 




A3R2B 



A3P27 



A5R1 



A3R4 



Figure 6-15, Vertical-preamplifier Adjustments 
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5- 64. 5*niV BALANCF ADJUSTMENTS. (See sche- 
matic 5 and figure 5-1S.) The 6-mV balance adjust- 
ments are made to center the trace on the .005 
VOLTS/DIV range with the POSITION controls 
centered. 

Equipment Required; None. 

6- 65. Adjust 5-mV balance as follows: 

a. Set Model 1 /lOB controls as follows: 

I 

Coupling (both) GND 

\'OLTS/DIV (both) 005 

Vertical POSITION 

(both) trace centered 

b. Adjust channel A 5-mV balance A3R9 for 
less than 2 mm of vertical shift in base line while 
switching channel A VOLTS/DIV between ,005 and 
. 01 . 



c. Set VERT DISPLAY to B. 

d. Adjust channel B 5-mV balance, A3R24, for 
less than 2 mm of vertical shift of base line while 
switching channel B VOLTS/DIV between .005 and 
. 01 . 

e. Return Model 1710B controls to initial set- 
tings. 



5-«6. SYNC AMPLIFIER BALANCE ADJUSTMENTS. 
(See schematict 5 and 8; llgurea 5-15 and 5-16.) With 
no input, the sync-amplifier circuit is balanced for a 
0-volt output. 



Equipment Required: 

Multifunction digital voltmeter 
Test leads 
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Figure 5-16. Sync Balance Adjustment 



5-67. Adjust sync-ampiiner balance as follows: 

a. Connect multifunction digital voltmeter 
(DVM) across test points AlOTPl and A10TP2 (DVM) 
ground lead connected to A10TP2). 

b. Set channel A sync-balance adjustment, 
A3R8, for indication of 0 volt HO mV. 

c. Set front panel INT TRIG control to B trigger. 

d. Set channel B sync-balance adjustment, 
A3R18 for indication of 0 volt tlO mV. 

e. Disconnect DVM ground lead from test 
point A10TP2. 

f. Connect DVM ground lead to chassis ground. 

g. Set sync zero adjustment, A10R22, for DVM 
indication of 0 volt i20 mV. 

h. Disconnect test equipment. 

i. Set Model 1710B front-panel controls to 
initial settings. 



5^. outpuT'AMpLifier balance adjust- 
ments. (Sm tchomallc 6 and (lgur« 5-17.) The verti- 
cal output amplifier is balanced to center the vertical 
portion of the display. 

Equipment Required: None. 

5-69. Perform output-amplifier balance adjustments 
as follows: 

a. Press front-panel BEAM FIND pushbutton 
switch. 



A5 A6R23 




Figure 5-17. Vertical Output Amplifier Adjustments 

b. Center trace by adjusting balance control 
A5R23. 

c. Release BEAM FIND switch. 

5-70. LOW-FREQUENCY RESPONSE ADJUSTMENTS. 
(Sae Bchematlcs 3 and 4; figure 5*15.) Using a 100-Hz 
square-wave input, the low-frequency circuit is 
adjusted for optimum pulse response. 

Equipment Required: 

Pulse generator 
>14-in. BNC cable 

5-71. Adjust low-frequency response ns follows: 

a. Connect output of pulse generator to chan- 
nel A INPUT connector. 

b. Set Model 1710B front-ponel controls as fol- 
lows: 

Coupling (both channels) SOD 

TIME/DIV (main) 1 mSEC 

c. Set pulse generator controls for "lOO-Hz 6- 
division output display signal. 

d. Adjust front-panel main TRIGGER LEVEL 
control for stable display. 

e. Set channel A low-frequenoy adjustment 
A3R74 for best signal response. 

f. Connect output from pulse generotor to 
channel B INPUT connector. 

g. Set front-panel VERT DISPLAY control to 
channel B. 
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h. Set front-panel INT TRIG control to B trip- 

Bcr. 

i. Set channel B low-frequency adjustment 
A3R88 for best signal response. 



l. Repeat steps b through p for channel B 
attenuator using adjustments A2AIC3 for .IV com- 
pensation and A2A1C‘1 for IV compensation. 

m. Disconnect test equipment. 



j. Disconnect test equipment. 

k. Set Model 1710B front-panel controls to 
initial settings. 



5-72. ATTENUATOR COMPENSATION ADJUST- 
MENTS. (Sea schamatlca 3 and 4; figure 5-18.) The 
attenuators arc adjusted for optimum signal response 
using a 10-kHz square-wave input signal. 

Equipment Required: 

Pulse generator 
44-in. BNC cable 

5-73. Adjust attenuator-compensation as follows: 

a. Connect pulse generator 50-ohm output to 
channel A INPUT connector. 

b. Set Model 1710B front-panel controls os fol- 
lows: 



VOLTS/DIV (channel A) 1 

Coupling (both) 600 

TIME/DIV (main) 10 /jSEC 



c. Set pulse generator for lO-kHz “0.5V output- 
display signal. 

d. Set channel A .IV attenuator-compensation 
adjustment AIA1C3 for optimum square-wave 
response. 

e. Set channel A VOLTS/DIV switch to 1 
VOLTS/DIV position. 

f. Increase pulse generator output to *5 volts. 

g. Set channel A IV attenuator compensation- 
adjustment A1A1C4 for optimum square-wave 
response. 

h. Disconnect pulse generator from channel A 
INPUT connector. 

i. Connect pulse generator 60-ohm output to 
channel B INPUT connector. 



n. Set Model 1710R front-panel controls to 
initial settings. 





Figure 5-18. Attenuator Adjustments 

5-74. CAUBRATOR-AMPLITUDEADJUSTMENT.(See 
•chamallc 17 and figure 5-13.) The calibrator output 
is compared visually to a known standard and ad- 
justed for exactly —3 volts. 



j. Set front-panel VERT DISPLAY control to 
channel B display. 

k. Set front-panel INT TRIG control to B trig- 
ger. 



Equipment Required: 

DC Standard voltmeter 

44-in, BNC cablj 

Adapter (HP Part No. 1251-2277) 



I 





i 
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5- 75. Adjust calibrator amplitude no follows; 

0. Set channel A VOLT? 'DIV switch to 0.2V 
position. 

b. Set channel A coupUnp to DC position. 

c. Connect dc standard to channel A INPUT 
connector. 

d. Set dc standard to 3V p-p output. 

e. Adjust channel A vernier for display of six 
divisions. 

f. Disconnect dc standard from Model 1710B, 

g. Connect CAL 3V output to channel A INPUT 
connector. 

h. Adjust cal ampl adj A14R61 for 6-division 
display. 

( 

1. Disconnect CAL 3V output from channel A 
INPUT connector. 

j. Set Model 1710B front-ponel controls to initial 
settings. 

6- 76. VERTICAL-GAIN ADJUSTMENTS. (See sche- 
matic 5 and figure 5-15.) The gain of the vertical pre- 
amplifier is calibrated using the CAL 3V output. 

Equipment Required: 

'T'naf |An#|i2 

Adapter (HP Model 101 lOA) 



6-77. Adjust vertical-gain as follows: 

a. Using test lead and adapter, connect CAL 3V 
output to channel A INPUT connector. 

b. Set channels A and B VOLTS/DIV switches 

to .5 position. , 

c. Set channel A gain adjustment A3RI for 
exactly six divisions of vertical deflection. 

d. Using test lead and adapter, connect CAL 
3V output to channel B INPUT connector. 

e. Set front-panel VERT DISPLAY control for 
channel B disploy. 

f. Set front-panel INT TRIG control for B trig- 
ger. 

g. Set channel B gain adjustment A3R28 for 
exactly six divisions of vertical deflection. 



h. Disconnect test lead. 



i. Set Model 1710B front-panel controls to 
initial settings. 



5-78. S-mV GAIN ADJUSTMENTS.(See schematic 6 
and figure 6-15.) Vertical-amplifier gain is calibrated 
on the 6-mV range. 



Equipment Required: 

DC Standard voltmeter 

44-in. BNC cable 

Adapter (HP Part No. 1251-2277} 



6-79. Adjust 6-mV gain as follows; 



a. Using adapter and BNC cable, connect the 
dc standard output to the channel A INPUT. 

b. Set dc standard controls for a 30-m V dc signal. 

c. Set Model 1710B controls ns follows; 



VOLTS/DIV (both) 006 

TIME/DIV (main) 1 mSEC 

HF* REJ (main) engaged 



d. Adjust channel A 6 cr V gu!'' A3R4 for exactly 
six divisions of vertical deflection. 

c. Set VERT DISPLAY to B. 

f. Set INT TRIG to B. 

g. Connect dc standard output to channel B. 

h. Adjust channel B 6-mV gain A3R27 for exactly 
six divisions of vertical deflection. 

i. Disconnect test equipment. 

j. Set Model 1710B front-panel controls to 
initial settings. 



5-eO. TRIGGER-RECOGNITION THRESHOLD AD- 
JUSTMENTS. (See schematics 9 and 11; figure 5-19.) 

The main- and delayed-trigger recognition circuitry 
are adjusted for optimum triggering over the trig- 
gering spectrum. 

Equipment Required: 

Test Oscillator 
44-in. BNC cable 



I 
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5-81. Adjust triggerrccognition threshold as fol- 
lows: 

a. Set Model 17L0B front-panel controls as fol- 
lows: 



Coupling (channel A) GND 

AUTO/NORM NORM 

TIME/DIV (main) I mSEC 

INT/EXT{main) EXT 



b. Set main trigger sensitivity adjustment 
A8R47 fully clockwise. 

c. Set test oscillator controls for 30 mV pk-pk, 
10 MHz sine wave output. 



A8R89 A8RH8 A8R146 A8R153 
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d. Connect test oscillator to n EXT TRIG 
input connector, 

e. Slowly turn moin TRIGGER LEv^EL control 
from one extreme to other, Note that one sweep 
occurs for each direction of rotation. 

f. While turning main TRIGGER LEVELcontrnl, 
slowly adjust A8R>17 counterclockwise until sweep 
occurs for only one direction of rotation of main 
TRIGGER LEVEL control, 

g. Set Model 1710B front-panel controls as 
fallows: 



AUTO/NORM AUTO 

HORIZ DISPLAY DLY'D 

INT/EXT (deloyed) EXT 

TIME/DIV (delayed) 6 mSEC 

TRIGGER LEVEL (main) fully cw 



TRIGGER LEVEL (delayed) . . . midrange 

h. Set test oscillator controls for 30 mV pk-pk, 
10 MHz sine wave output, 

i. Connect test oscillator to delayed EXT TRIG 
input connector. 

j. Set delayed trigger sensitivity adjustment 
A8R89 fully clockwise. 

k. While turning delayed TRIGGER LEVEL 
control from one extreme to other, adjust A8R89 
counterclockwise until sweep occurs for only one 
direction of rotation. 

l. Disconnect test equipment. 

m. Set Model 1710B front-panel controls to 
initial settings. 

5-82. HORIZONTAL-AMPLIFIER GAIN ADJUST- 
MENTS. (See schematics 10 end 15; figures 5-19 and 

5- 20.) The horizontal-ampliricr gain in both XI and 
XlO is adjusted to o known reference standard. 

Equipment Required: 

Time-mark generator 
^l-in. BNC cable 

6- 83. Adjust horizontal-amplifier gain as follows: 

a. Set Model 1710B front-panel controls as fol- 
lows: 



Coupling (channel A) 600 

VOLTS/DIV (channel A) 6 

HORIZ DISPLAY MAIN INTEN 

TIME/DIV (main) 6 uSEC 

TIME/DIV (delayed) 10 nSEC 

DELAY 1.00 
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b. Using horizontal POSITION control, position 
intensified dot exoctly on second vertical-graticule 
line, 

NOTE 

A slight reduction in intensity may be 
helpful. 



c. Set DELAY control to 9,00 position. 

d. Using XI adjustment A8R148 position inten- 
sified dot on 10th vertical-graticule line from left, 

e. Set DELAY control to 1.00 position. 

f. Repeat steps b through c until intensified dot 
is on second vertical-graticule line when DELAY 
control is at 1.00 position and is on 10th vertical- 
graticule line from left when DELAY control is at 
9,00 positioi'., 

g. Connect time-mark generator to channel A 
INPUT connector. 

h. Set time-mark generator for 5-ps time 
markers. 

i. Using horizontal POSITION control, align 
time markers with vertical-graticule lines. 

j. On main-sweep integrator assembly All, 
adjust. 200-5 fie adjustment, A11R33, for exactly one 
time marker per division. 

k. Set HORIZ DISPLAY control to MAG XlO. 

l. Using horizontal POSITION control, align 
one time marker with first left vertical-graticule line. 

m. On main sweep assembly AB, adjust XlO 
adjustment, A8R146, until one time marker coincides 
with first left vertical-graticule line and *'r . time 
marker coincides with last right vcrticol-graticule 
line. 

n. Disconnect test equipment. 

o. Set Model 1710B front-panel controls to 
initial settings. 



5-84. XlO AMPLIFIER BALANCE ADJUSTMENT. 
(Sm schemallc 15 and flgur<s 5-19.) The horizontol 
amplifier is balanced so that the display is expanded 
about center screen when magnifier is engaged. 

Equipment Required: 

Time mark generator 
44-in. BNC cable 




Figure 5-20. Main Sweep Adjustments 



6-85. Perform XlO amplifier boinnee adjustments us 
follows: 

a. Set Model 1710B front-panel controls as fol- 
lows: 



Coupling (channel A) SOD 

VOLTS/DIV (channel A) 5 

TIME/DIV (main) 2 mSEC 



b. Connect time-mark generator to channel A 
INPUT connector. 

c. Set time-mork generator for 1-fis time 
markers. 
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d. Set HORIZ DISPLAY control to MAG XlO. 

0 , Using horizontal POSITION control, center 
middle time marker on CRT screen. 

f. Set HORIZ DISPLAY control to MAG XI. 

g. Using dc balance adjustment, A8R163, posi- 
tion center time marker to center of CRT screen. 

h. Repeat steps e through g switching between 
XI and XlO displays until middle time marker re- 
mains at center of CRT screen when magnified. 

1. Disconnect test equipment. 

j. Set Model 1710B front-panel controls to 
initial settings. 



b. Connect time-mark generator to channel A 
INPUT connector. Externally trigger main sweep. 

c. Set time-mork generator for 10-ns time 
markers. 

d. Turn lO-ns adjustment A11C4 until one 
marker is on each graticule. (Neglect 1st two major 
division of sweep.) 

e. Set main TIME/DIV control to 20-ns oosition. 

f. Set time-murk generator for 20-ns time 
markers. 

g. Turn 20-ns adjustment A11C12 until one 
marker is on each graticule. (Neglect 1st major 
division of sweep.) 



6'86. 1, 10, AND 10 NS SWEEP TIME AND LIN- 
EARITY ADJUSTMENTS. (See echemellc 10; figures 
5-20 end 6-21.) The main time base is calibrated to 
a known time standard and the horizontal amplifier 
is adjusted for linearity. 

Equipment Required; 

Time-mark generator 
Two 44-in. BNC cables 




A13C8 A13C7 A13C5 A13C6 



Figure 6-21. Horuontal'linearity Adjustments 

5-87. Perform sweep time adjustments ns follows: 

a. Set Model I7I0B front-panel controls as fol- 
lows: 

Coupling (channel A) SOD 

VOLTS/DIV (channel A) 0.6 

INT/EXT (main) TXT 

TIME/DIV (main) 10 nSEC 



h. Set time-mark generator for 2-ns time 
markers. 

i. Center display on CRT using horizontal 
POSITION control. 

j. Engage MAG XIO switch. 

k. Note whether 2-ns sweep is slow across 
right half of CRT (more than two complete cycles 
for every two major division) or whether sweep is 
fast (less than two complete cycles for every two 
major divisions). 

l. If sweep is slow, slowly adjust A13C6 and 
A13C8 clockwise in 180® increments until lineority 
is within ±0.5 minor division. 

m. Repeat steps k rid 1, as necessary. 

n. Observe sweep across left holf of CRT. If 
sweep is slow, adjust A13C5 and A13C7 counter- 
clockwise in 180° increments for best linearity. If 
sweep is fast, adjust AI3C6 and A13C7 clockwise in 
180° increments for best linearity. 



NOTE 

Disregard first 16 ns of sweep. 

o. Repeat steps k through n to compensate for 
interaction. 

p. Set Model 1710B front-panel controls as 
follows; 



TIME/DIV (main) 10 nSEC 

MAG XlO XI 



q. Center display. 

r. Engage MAG XlO switch. 
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8. Adjust ADR39 until one cycle is displayed 
every two divisions over insid' eight divisions (i2 
minor divisions). 

t. Disconnect test equipment. 

u. Set Model 1710B front-panel controls to 
initial settings. 



6-68. COARSE MAIN SWEEP ADJUSTMENTS. (See 
aehemallc 10 and (Igure 6*20.) The main time base is 
adjusted to a known standord. 

Equipment Required; 

Time-mark generator 
<l4-in. BNC cable 

6-59. Perform preliminary sweep-time adjustments 
as follows: 

a. Connect time-mark generator to channel 
A INPUT connector. 

b. Set Model 1710B front-panel controls as 
follows: 



Coupling (channel A) 500 

VOLTS/DIV (channel A) 5 

TIME/DIV (main) 10 nSEC 



c. Beginning with step 1 in table 5-6, use hori- 
zontal POSITION control to set first marker to left 
edge of graticule. 

d. Adjust AllCJ to place 1 1th time marker on 
right edge of graticule. 



NOTE 

AIIC4 affects other adjustments and 
must be adjusted first. Do not readjust 
separately. 




e. Repeat steps c and d for remainder of table 

6 - 6 . 



Figure 5-22. Delayed-sweep Adjustments 



NOTE 

Omit first 20 nanoseconds of two fastest 
sweep speeds. 



Table 5*6. Preliminary Sweep-time Adjustments 



Step 


Main Time/DIV and 
Time-mark Generator 
Settings 


Adjust 


1 


10 nSEC 


A11C4 


2 


20 nSEC 


A11C12 


3 


.6 ^iSEC 


A11C14 


4 


6 ^SEC 


A11R33 


6 


.5 mSEC 


A11R34 


6 


60 mSEC 


A11R35 



5-90. DELAYED-SWEEP TIME ADJUSTMENT. (See 
schematic 12 and figure 5-22.) The delayed time base 
is calibrated to a known standord. 



Equipment Required; 

Time-mark generator 
44-in. BNC cable 



6-91. Adjust delayed sweep time os follows; 

a. Connect time-mork generator to channel 
A INPUT connector. 



6-26 




Adjustments 



Model 1710B 



Table 6‘7, Delayed-BWeep Calibration Adjustments 



Step 


Main 

TIME/DIV 


Delayed 

TIME/DIV 


I’ime-mark 

Generator 


Adjust 


1 


20 nSEC 


10 nSEC 


10 nSEC 


A0C2 


2 


60 nSEC 


20 nSEC 


20 nSEC 


A9C10 


3 


1 ^iSEC 


,6 msec 


.6 msec 


A9C12 


4 


.1 mSEC 


60 msec 


50 mSEC 


A9R30 


6 


10 mSEC 


6 mSEC 


6 mSEC 


A9R31 



b. Set Model 1710B front-panel controls as 
follows: 



Coupling (channel A) SOB 

VOLTS/DIV (chonnel A) 5 

TIME/DIV (main) 20 nSEC 

TIME/DIV (delayed) 10 nSEC 

HORIZ DISPLAY DLY'D 



c. Beginning with step L in table 5-7, use hori- 
zontal POSITION control to set first murker to left 
edge of graticule, 

d. Adjust A9C2 to place llth time marker on 
right edge of graticule. 



NOTE 

A9C2 effects other adjustments and 
must be accomplished first. Do not read- 
just separately. 

c, Repeat steps c and d for remainder of table 
6-7, 

NOTE 

Omit first 20 nanoseconds of two fastest 
sweep speeds. 

6-92. FINE MAIN SWEEP ADJUSTMENTS. (Seesche- 
matic 10 and figure 5-20.) The main time base is 
calibrated to a chosen tolerance using the delay 
time dial. 

NOTE 

These adjustments utilize the accuracy 
of the DELAY dial to calibrate the main 
sweep more accurately than is possible 
using the visual method. These adjust- 
ments must be performed if the differen- 
tial time accuracy specification is to be 
met. 

Equipment Required: 

Time-mark generator 
44-in. BNC cable 

5-93. Adjust main-sweep os follows: 

a. Connect time-mark generator to channel A 
INPUT connector. 



b. Set Model 1710B front-pnncl controls as 
follows; 

Coupling (channel A) 50D 

VOLTS/DI V (channel A). .6 

TIME/DIV (main) 20 nSEC 

TIME/DIV (delayed) 10 nSEC 

MAGXIO XlO 

HORIZ DISPLAY DLY'D 

AUTO/NORM NORM 



c. Set time-mark generator for 20-ns time 
markers. 

d. Set Model 1710B DELAY potentiometer to 

1.00 position. 

e. Using channel A POSITION control, cen- 
ter vcrticully time-mark display on CRT, 

f. Using horizontal POSITION control, set 
leading edge of time mnrk to center CRT graticule 
line. 

g. Set Model 1710B DELAY potentiometer to 

9.00 position. 

h. Adjusting AIIC12, set lending edge of time 
marker to center CRT groticule line. 

i. Repeat steps d through h until leading edge 
of time marker can be set to center CRT qrnticule 
line with DELAY dial set between 8.96 and 9,04. 

j. This completes step I in table 6-8. Complete 
remaining steps in table by repeating above pro- 
cedure for each step. 



S-94. VERTICALPULSERESPONSEADJUSTMENTS. 
(See schematic 15 and figure 5-17.) A pulse of known 
characteristics (rise time, overshoot, etc.) is applied 
and the vertical amplifier is odjusted so that the 
display will resemble the known characteristics. 



Equipment Required: 

Fnst-rise pulse generator. 
44-in. BNC cable. 
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Model 1710B 



AdjuBtmcnta 



Table 5-8, Main-sweep Calibration Adjustments 



Step 


Time-mark 

Generator 


Main 

TIME/DIV 


Delayed 

TIME/DIV 


ADJUST 


Test Limits 
Major Div 


1 


20 nSEC 


20 nSEC 


10 nSEC 


A11C12 


*2.0 


2 


.5 msec 


,6 mSEC 


50 nSEC 


A11C14 


*5.0 


3 


no msec 


GO msec 


6 msec 


AUR33 


*5.0 


4 


5 mSEC 


5 mSEC 


.5 mSEC 


AUR31 


*5.0 


6 


50 mSEC 


50 mSEC 


5 mSEC 


A11R35 


*5.0 



5-95. Adjust vertical pulse response ns follows; 

u. 'Connect pulse Kunemtor to channel A 
INPUT connector. 

b. Set Model I710B front-panel controls ns fol- 
lows; 



Coupling (both channels). fion 

TIME/DIV (main) 10 juSEC 



c. Adjust pulse generator output and channel 
A VOLTS/DIV control to obtoin exactly 6 divisions 
of vertical deflection. 

NOTE 

Ensure that channel A VOLTS/DIV 
vernier is in CAL detent position. 

d. Make adjustments shown in table 5-9 for A5. 



NOTE 

If pulse generator being used is specified 
for 3% overshoot, do not set adjustments 
' for less than 3% since this is effectively 
detuning the vertical amplifier band- 
width. 

c. Disconnect test equipment. 



7Vi6/e 5-9. Vertical Adjustments 



Adjilstment 


Ref 


Effect 


Designation 


on Pulse 


HFl 


A5R11 




HF2 


A6C6 




HF3 


A5C4 


r**' 


—I-'" 


HF4' 


A5R22 




HF5 


A6C13 




HF6 


AGC7 


K 


-K 


HF Comp 


A3C6 




[;/ 



f. Set Model 1710B front-panel controls to 
initial settings. 



5-96. X-Y GAIN ADJUSTMENT. {See schemalle 15 
end figure 5-19.) A low-frcquency signal is applied to 
channel A and then to channel B. While in the X-Y 
mode of operation, channel B is adjusted to equal 
the gain of channel A. 

Equipment Required; 

Test oscillator 
‘ll-ln, BNC cable 

5-97. Adjust X-Y gain as follows; 

a. Connect test oscillator to Model 171UB chan- 
nel A INPUT connector. 

b. Set Model 1710B front-panel controls us fol- 
lows; 

VOLTS/DIV (channels A and B) I 



VERT DISPLAY and 

INTTRIG X-Y operation 

Coupling (channels A and B) 500 

HORIZ DISPLAY X-Y 



c. Set oscillator output for opproximatcly 100 
kHz. 

d. Adjust oscillator output for exactly 6 divisions 
of Y-nxis deflection. 

e. Disconnect oscillator from Model 1710B 
channel A INPUT connector. 



f. Connect oscillator to Model 1710B chan- 
nel B INPUT connector. 

g. Set X-Y goin adjustment A8R133 for exactly 
6 divisions of '' axis deflection, 

h. Disconnect test equipment. 

i. Set Model 1710B front-pnnci controls to ini- 
tial settings. 
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Adjustments 



Model 1710B 



S-98. X-Y PHASE ADJUSTMENT, (S«e tchemallc 15 
and figure 6>19.) A 1-MHz signal is applied and the 
amplifiers are matched for less than 3° of phose 
shift, 

Equipr^nt Required: 

Test oscillator 
44-in. BNC cable 
Two 9-in. BNC cable 
50-ohm power divider 

5-99. Adjust X-Y phase as follows* 

a. Connect oscillator to both channel A and 
channel B INPUT connectors using 60-ohm power 
divider. 

NOTE 

Cable lengths from TEE connections to 
channel INPUT connections should be 
ns short ns possible and of the same 
electrical length. 



b. Set Model I710B front-panel controls us fol- 
lows: 



Coupling (both channels) 50U 

VERT DISPLAY and 

INTTRIG X-Y operation 

VOLTS/DIV (both channels).. 05 

HORIZ DISPLAY X-Y 



c. Adjust oscillator output for l-MHz, *500- 
mV p-p. ' 



d. Turn X-Y phase adjustment A8C46 until 
ellipse most resembles straight diagonal line. 

e. Disconnect test equipment. 



f. Set Model 1710B front-panel controls to ini- 
tial settings. 




) 
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Model 1710B’ 



Performance Check 



PERFORMANCE CKHCK RECORD 
MODEL 171QB 



Instrument Serfai Number. 




DEFLECTION FACTOR 

.005 VOLTS/DIV 
.01 VOLTS/DIV 
.02 VOLTS/DIV 
.05 VOLTS/DIV 
.1 VOLTS/DIV 
.2 VOLTS/DIV 
.6 VOLTS/DIV 

1 VOLTS/DIV 

2 VOLTS/DIV 
6 VOL'^S/DIV 

Channel A vernier 
Channel B vernier 



CALIBRATOR 

, Accuracy 

Frequency 



Z-AXIS BLANKING 

CRT blanked 



BANDWIDTH 



Channel A bandwidth 
Channel It bandwidth 
Channel A bandwidth .005 range 
Channel B bandwidth .005 range 



TRIGGERING 



Main Internal Triggering (100 MHz) 
Main Internal Triggering (200 MHz) 
Main External Triggering (100 MHz) 
Main External Triggering (200 MHz) 
Delayed Internal Tilggering (200 MHz) 
Delayed External Triggering (200 MHz) 



TRIGGER LEVEL RANGE 



Main Trigger Level (+) ' 

Main Trigger Level (— ) 

Main External IVigger Level (*) 
Main External Trigger Level ( — ) 
Delayed Trigger Level (*) 

Delayed Trigger I.evel (>-) 

Delayed External Trigger Level (t^) 
Delayed External Trigger Level (— ) 



Specification 



6 div i2'Ki 
0 div ±2'K» 

5 div ±2% 

6 div ±2'Ki 

5 div i2‘10 

6 div 

6 div i2‘K) 

5 div i2Ki 

6 div i2'Fj 
6 div ±2?r. 

< 2.4 div 

< 2.4 div 



3V il% 
- IkHz 



Measured 



CH A CH B 
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Performance Check Model 1710B 

PERFORMANCE CHECK RECORD (Cont'd) 

MODEL 1710B 



Inttnimant Sarlal Miimhflr Date 



Check 


SpedKcatlon 


COMMON MODE REJECTION 




Channels A and B (5 MHz) 


< 1 minor div 


Channels A ond B (QO MHz) 


< 1.1 div 


SWEEP TIME ACCURACY 




Main TIME/DIV 


over 10 div t’1% 




<witb'- ,3 div) 


10 nSEC 




20 nSEC 




60 nSEC 




.1 uSEC 


1 


,2 uSEC 




.5 uSEC 




1 uSEC 




2 uSEC 




6 uSEC 




10 uSEC 




20 uSEC 




60 uSEC 




.1 mSEC 


Over 10 div ±2Ki 


.2 mSEC 


(within .2 div) 


.6 mSEC 




1 mSEC 




2 mSEC 




6 mSEC 




10 mSEC 




20 mSEC 




60 mSEC 


Over 10 div iM. 


.1 OCaU 

.2 SEC 


(within .3 div) 


.6 SEC 




Delayed TIME/DIV 


Over 10 div *3'K» 




(within .3 div) 


10 nSEC 




20 nSEC 




60 nSEC 


1 

1 

1 





















Model 1710B 



Performance Check 



PERFORMANCE CHECK RECORD (Cont’d) 
MODEL 1710B 



Instrument Serial Number Date 



Check 


Specification 


Measured 


Delayed TIME/DIV (Cont'd) 






,l uSEC 






.2 uSEC 






.6 uSEC 






1 uSEC 






2' uSEC 






6 uSEC 






10 uSEC 






20 uSEC 


Over 10 div t2!fi 




60 uSEC 


(within .2 div) 




.1 mSEC 






.2 mSEC 






.6 mSEC 






1 mSEC 






2 mSEC 






6 mSEC 






10 niSEC 


' 




20 mSEC 






) . ' 

DELAY JITTER 






Delay Jitter 


<1 div 




DIFFERENTIAL TIME MEASUREMENT 






Dial differential 


8 i0.050 




RISE TIME 






Channel A rise time 


< 1.75 ns 




Channel B riec tirnc 


< 1.75 ns 




Channel A r«e time (.005 ranKe) 


< 2.5 ns 




Channel B rise time (.005 ranite) 


< 2.5 ns 




r ‘ 

1 


i 


1 



i 



6-*29/(5-a0 blank) 
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SECTION VI 

REPLACEABLE PARTS 



6-1. INTRODUCTION. a- Instrument me del and Berial number. 

6-2, This section contains information for orderintf 
replacement parts. The abbreviations used in me 
parts list are described in table 6-1. Table 6-2 lists 
the parts in alphanumeric order by reference des- 
ignation and includes the manufacturer and manu- 
factuier's part number. Table 6-3 contains the list 
of manufacturers' codes. 

6-3. ORDERING INFORMATION. a. Instrument model and serial number. 

! 

6-4. * To obtain replacement parts from Hewlett-Pack- b. Description of the part, including function 

ard, address order or inquiry to the nearest Hewlett- and location in the instrument. 

Packard Sales /Service Office and supply the follow- 
ing information: ^ c. Quantity desired. 



Table 6-1. Abbreviations for Replaceable Parts Ust 



A 


AMPEREfS) 


H 


HENRYCIESI 


NPN 


NEGATIVE POSITIVE- 


RWV 


REVERSE WORKING 


ASSY 


ASSEMBLY 


HQ 


MERCURY 




NEGATIVE 




VOLTAGE 






HP 


HEWLETT PACKARD 


NSR 


NOT SEPARATELY 






8D 


BOARDIS) 


HZ 


HERTZ 




REPLACEABLE 


SB 


SLOWBLOW 


BH 


BINDER HEAD 










SCR 


SILICON CONTROLLED 


6P 


BANDPASS 


IF 


INTERMEDIATE FREQ. 








RECTIFIER 






IMPG 


IMPREGNATED 


OBD 


ORDER BY 


SE 


SELENIUM 


C 


cENTi no 


INCO 


incandescent 




DESCRIPTION 


SFC 


SECONDIS) 


CAR 


CARBON 


I.1ICL 


INCLUDE(S) 


OH 


OVAL HEAD 


SECT 


SECTIONISI 


CCW 


COUNTERCLOCKWISE 


INS 


INSULATtONIEOI 


OX 


OXIDE 


SI 


SILICON 


CER 


CERAMIC 


INT 


INTERNAL 






SIL 


SILVER 


CMO 


CABINET MOUNT ONLY 






P 


PEAK 


SL 


SLIDE 


COAX 


COAXIAL 


K 


KILOnO^l 


PC 


PRINTED (ETCHED) 


SP 


SINGLE POLE 


COEF 


COEFFICIENT 


KG 


KILOGRAM 




CIRCUIT(S) 


SPL 


SPECIAL 


COMP 


COMPOSITION 






PF 


PICOFARADS 


ST 


SINGLE THROW 


CONN 


CONNECTORISI 


LB 


POUNDtSI 


PHL 


PHILLIPS 


STD 


STANDARD 


CRT 


CATHODE-RAY TUBE 


LH 


LEFT HAND 


PIV 


PEAK INVERSE 






ON 


CLOCKWISE 


LIN 


LINEAR TAPER 




VOLTAGE(S) 


TA 


TANTALUM 






LOG 


LOGARITHMIC TAPER 


PNP 


POSITIVE-NEGATIVE 


TD 


TIME DELAY 


D 


DEC! nob 


LPF 


LOW PASS filterisi 




POSITIVE 


TFL 


TEFLON 


OEPC 


DEPOSITED CARBON 


LVR 


LEVER 


P/0 


PART OF 


TQL 


TOGGLE 


OP 


DOUBLE POLE 






PORC 


PORCELAIN 


TMYR 


THYRISTOR 


OT 


DOUBLE THROW 


M 


MILLino^l 


POS 


POSITIONP 


Tl 


TITANIUM 






MEG 


MEGAC)0®| 


POT 


POTENTIOW ETERIS) 


TNLDIO TUNNEL DIODE(S) I 


ELECT 


ELECTROLYTIC 


MET FILM METAL FILM 


PP 


PEAK-TOP/AK 


TOL 


TOLERANCE 


ENCAP 


ENCAPSULATED 


MET OX 


METAL OXIDE 


PRGM 


PROGR.AM 


TRIM 


TRIMMER 


EXT 


EXTERNAL 


MFR 


MANUFACTURER 


PS 


POLYSTYRENE 










MINAT 


MINIATURE 


PWV 


PEAK'-ORXING 


U 


MICRO no ®) 


F 


FARAD(S) 


MOM 


MOMENTARY 




VOLTAGF. 






FET 


FIELD-EFFECT 


MTG 


MOUNTING 






V , 


VOLTS 




TRANSISTOR'5) 


MY 


MYLAR 


RECT 


RECTIFIER(S) 


VAR 


VARIABLE 


FH 


FLATHEAD 






RF 


RADIO FREQUENCY 


VOCW 


DC WORKING VOLTIS) 


FILM . 


FILLISTER HEAD 


N 


NANO no®) 


RFI 


RADIO FREQUENCY 






FXO 


FIXED 


N/C 


NORMALLY CLOSED 




INTERFERENCE 


W 


WATT(S) 






NE 


NEON 


RH 


ROUND HEAD 


W 


WITH 


G 


GIGA CIO®) 


N/0 


NORMALLY OPEN 




OR 


WiV 


WORKING INVERSE 


GE 


germanium 


NOP 


negative positive 




RIGHT HAND 




VOLTAGE 


' GL< 


GLASS , . 




ZEROI2ERO TEMPER- 


RMO 


RACK MOUNT ONLY 


W/0 


WITHOUT 


GRD 


GROUNDED 




ATURE COEFFICIENT) 


RMS 


ROOT MEAN SQUARE 


ww 


WIREWOUND 



b. HP part number of item(s). 

1 

c. Quantity of part(s) desired, | 

d. Reference designator cf part(s). , 

6-6. To order a part not listed in the table, provide 
the following information; 
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Replaceable Parts 



Model 1710B ' 



COMMON HARDWARE LIST 



' Referenw 
Oesignatiun 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


HI 


»60(»01 


4 


SCHCW I'UCH e 33 e IN IC ^AN HD i^OZI 


38460 


3360 0301 


H? 


TBIOOni 


3 


5C8EW hlACH t’ » .78IN IG PAN HD 


7B480 


36100IIT 


H3 


31900010 


e 


WASHf R LOCK 13 IN I D. 776 IN 00 


04713 


34A5330QF0I 


H4 


3300 0141 


7 


SCREW MAi'IH 4 .313 IN LO PAN HD 


»480 


73000141 


HS 


30000701^ 


4 


WA3HER SH,\DR »I0. 4 .1 16 IN IQ .31 IN 00 


36480 


3060 0791 


H6 . 


neooiS7 


3 


SCR EW MACH 033 -376 IN LC PAN HO 


7B460 


3360 0197 


h; 


31000046 


4 


WASHER LOCl^HU'L N0.6.I4I IN ID.339INOO 


38480 


3190 0046 




34300003 


3 


NUTHEXOBLOHAMeSSTHD 094THX 


28480 


3430 0003 


H9 


30300033 


4 


SCREW SET 037 .136 IN LG SHALL CUP PT 


38480 


30300033 


HIO 


Tnooio 


3 


SCREW MACH 4-t'O J78IN LG PAN HD 


38480 


33000T43 


Htl 


noooios 


SB 


SCREW MACK AM 38, N LG PAN HO 


38480 


77000103 


HU 


30600066 


4 


WASHER PL MTLC NO. t: .147 IN ID .376-IN OD 


3B480 


3060 0066 


Hll 


31900006 


6 


WASHER lOCR EX,- T NO, 6 .Ml tN ID .37 IN 00 


76189 


160600 


HI4 


33600I3& 


3 


SCREW MACH 812 1 8IN 1 G PAN HD 


78480 


33600136 


Hlft 


14000090 


1 


WASHER RUOaCR6.9lNCO 


00000 


060 


Hie 


3IB00037 


1 


WASHER LOCK INTlV BI3iN ID 769 INOD 


78IB9 


1334 06 


HI7 


70(00038 


T 


NUT-5PECIAL1TV l/3 3iTH0 .USTHIC .68600 


36460 


39600038 


HIS 


30600336 


7 


WASHER PL MTLC NO. MI7'N I0 .76IN0D 


38460 


30600736 


Hl» 


31900030 


7 


WASHER LOCK l-LCL NO, 4 .I18IN I0.I71INCD 


36480 


71900030 


H30 


03001837 


6 


TCRMINAL.SLOALUC.S'BSCR ,3787.108 


79963 


7613J 






16 


NUT HEX 08L CHAM 3/B :I7 TH0 084 THX 


73734 


3X 38300 


H» 




7 


SCREWMACH 440.37eiN \G PAN HO 


»460 


73000107 


H7J 


36100136 


4 


SCREW MACH 832 SIN LG >'AN HD P02I 


3S480 


36100I3R 


H34 


30600163 


4 


WASH E R SH LOR NO. 8 . 1 73 iN ^0 .4J9 IN CD 


38480 


30500167 




30600071 


4 


WASHER PL MTL CNO. B .IBi^lN ID 436IN 00 


38480 


30600071 




31900017 


■ 4 ’ 


WASHE R LOCK HLCL NO. 8 .Ut IN ID 607 IN OD 


384BO 


31900017 


M7 


36600001 


4 


NUT HEX OBL CHAM 633 THD 136 TH:^ .34400 


36480 


36600001 


Hn 


04000010 


1 


GROMMET:VINYL0.28»IN ID 


00000 


OBO 


HT9 


31900007 


7 


WASHER LOCK INTLT NO. 6. 141 IN lO Zs^lNOD 


78IB9 


1906 00 


H30 


37000167 


4 


scnuw MACH A40 .37B IN LG 82 DEG FL NO 


38480 


33000167 


H3t 


73600003 


8 


1 NUTHEX08LCHAM440THD 0S2THK 


38460 


33000002 


H37 


0674 0379 


8 ' 


SCREW TPG 637 .76INLGPAN HOPt)Zl 


36460 


0034 0379 


H13 


31900103 


3 


WASHER LOCK INU T NO, 7/18 .472 IN ID 


78180 


197301 


M34 


79600036 


3 


NUT HEX DBL CHAM 18/32 32 THO 078 THK 


36480 


7SKJ0035 


KU 


31900064 


4 


WASHER LOCKINTITNO 1/4 .366 IN ID .406IN 00 


78169 


T31406 


H38 


39600073 


3 


NUT HEX DBL CHAM 1/4 32 THO 082 THK 


83389 


PI976 


H37 


0360 0040 


1 


TERMINAL, SLOR LUG, 1/4 SCR. .761 093 


73734 


1963 


H3B 


03600074 


3 


TERMINAL, SLOR LUG, l^SCR. .30/ 067 


79963 


U8HS80 1 


H39 


31900016 


6 


WASHER LOCK INTl T .377 IN ID .607 IN OD 


Niiaa 


193003 


H40 


3050 0060 


1 


WASHER FL MTLCNO 7/16 BIN ID .78 IN 00 


76480 


30600060 


H4I 


33600117 


4 


SCREW MACH 637 .376-IN LCPAN HO 

> , 


39480 


'>3600117 

1 , 



f t 



t 



I 



I 



I 



) 

I i 



Figure 6-1. Chassis Parts Identification (Sheet 1 of 2) 
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Mo<Mt710B 



Replaceable l^uta 



Table 6*2 Replaceable Paita 



Reference 

besignation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


At 


.017IM340S 




ATTIHUATOII A3SV. CMAMMf L A 


26460 


01710 63406 


A2 


OI7IOS34IO 




ATIINUATOS Aav.CHANNCL ■ 


264U 


0171063410 


A3 


OI7ISSSES3 




S0A80 AST, VI6TICAL PIICAMPUPICR 


38400 


0171066652 


A4 


0I73MI87S 




CA8LEA3SY, Dt LAV UNI 


2B4M 


0172061626 


AS 


0I73MSS3S 




80A80 ASSY. VIATICAL OUTPUT 


3B4K 


0172066636 


AS 


ai730SeS34 




BOARD ASV. INT TRIOOER SWITCH 


3B4X 


0173066634 1 


A7 


0173066636 




BOARD ASSY. VERTICAL DISPLAY SWITCH 


26480 


0I7X 666X 


AS 


0I73S48S3O 




BOARD ASY. NOR IZONTAL SWtlP 


26480 


01720666» 


AS 


0i73O4Se47 




BOARD ASSY. OELAYID SWEEP SWITCH 


3B460 


01 7?D 66647 


AlO 


0173066538 




BOARD ASSY. HORIZONTAL DISPLAY SWITCH 


3B4K 


0I7X666X 


All 


0173066546 




BOARD ASSY, MAIN SWEEP SWITCH 


26480 


0172066646 


AI3 


0173066630 




BOARD ASSY, HOLOOPP/CQMPARATOR 


3B4X 


017X66636 


AI3 


0173066637 




BOARD ASSY, HORIZONTAL 0UT7UT 


3B4K 


017X66637 


AI4 


0173066633 




60AR0A5Sy.GATC 


2B480 


017X66633 


AIS 


0173066633 


■ 1 


BOARD AiSY, HVFS 


3S4X 


017X66633 


A18 


00600117 




ASSYi H.V. MULTIPLIER (NOT REPAIRABLE! 


28460 


06600117 


A17 


0173066636 




BOARD ASSY, LVPS 


26480 


0I7X666X 


0$l 


31400301 


1 


LAMP. GLOW 


oBSoe 


ANSIGX 


DS3 






DELETED 






DS3 






deleted 






DS4 


10000334 


3 


PHOTO DEVICE, DIO VSBL LT EHTR XOMW PO 


28480 


10000324 


D$S 


10000334 




PHOTODEVICE, DIO VS8L LT EMTR 30CMWPO 


''8480 


10000324 


056 


10000334 




PHOTODEVICE, 010 VS8 L LT EMTR 300MW PO 


384X 


10900324 


Cl 


16100036 


» 


BINDING POST; SINGLE; 1/4-X 


28480 


16100038 


» 


03400611 


1 


INSULATOR.TRANSISTOR 


13103 


4J777 


FI 


31100304 


1 


FUSEtUAKOVSLOBLO 


71400 


M0X-M/3A 


Jl 


13800118 


6 


CONNECTOR COAX. 8NC, X OHM FEMALE 


W712 


3036AI 


J3 1 


i26(Knia 




CONNEaoRDOAX.BNC, XOHM FEMALE 


66713 


30364'! 


J3j 


13600116 




CONNECTOR COAX. BNC.500HM PEMALE 


P6712 


XX4-1 


, 


13600115 




CONNiaaRDOAX, BNC,nOHM FEMALE 


66713 


3038A1 


JS' 


13600118 




CONNEaO RDOAX, BNC, X OHM FEMALE 


66713 


30384-1 


76 


17&OOI16 




CONNECTOR COAX, BNC, X OHM FEMALE 


0S712 


30364*1 


47 


I361»73 


1 


CONNiaOR: 3F 


38480 


1761X73 


M 


1361-3301 




CONNECTOR; 3F 


26460 


IX1-3XI 


LI 


60600436 


1 


COIL; ALIGNMENT Z AXIS 


364X 


60600436 


L3 


00101-66004 


1 


COIL; ALIGNMENT, V AXIS 


3S4X 


XIBI66X4 


MCI 


03703787 


2 


XN08,V0LT5R3IV 


3S4X 


XX 3767 


MP3 


0174067403 


1 


KNOB, MAIN SWEEP 


26480 


017406740? 


MP3 


0173067403 


1 


KNOB. DELAYED SWEEP 


3S4X 


0172067403 


MP4 


0173063703 


1 


SHAFT ASSY, MAIN SWITCH 


364X 


0I7XU7O3 


MPS 


0173001307 


1 


BRACKET, FOCUS 


3B4X , 


0172001207 


7JC6 


0173000603 


1 


SHIELD, SCALE ILIUM 


3B4X ' 


0173000603 


MC7 


11400036 


1 


COUNTINGDISPLAY, TURNS DIAL ID TURNS 


26480 


11400036 


MCI . 


0173004101 


t 


BRACKET, DELAY LINE 


3S4X 


0172004101 


MPI 


J06OO46I 


t 


LENS ASSY 


384X 


60X0461 


MP10 


037000C3 


t 


KNOB, CONC, AND. I PINE! 


3B4SO 


XX06X 


MC1I 


50407606 


3 


LEVER, COUPLING 


3B4X 


60407666 


MPI3 


03701006 


3 


KNOB, BASE, PTR. 3TB IN. JCK, Xl 


26480 


0370 !0D6 


MPI3 


03701100 


1 


KNOB. SASEDONC PTR. .5 IN, X.’ 


26460 


037G1100 


MP14 


03700603 


3 


PUSHBUTTON, MG RAY BP 


3B4X 


XX0603 


MPtS 


03703630 


14 


PUSHBUTTON, WILLOW CRN 


3B4X 


XX36X 


MP18 


404(X06U 


1 


BEZELiOLIVE.BLACX 


26460 


40400614 


MPI7 


60406861 


1 


FOOT; BASE 


26480 


50405661 


MPIS 


60406863 


1 


FOOT; REAR. CAP 


384X 


50405662 


MPIS 


60306745 


1 


SPACER, DIAL, LEFT COUPLING 


3B4X 


60X 8746 


MP30 


60306744 


1 


SPACER, DIAL, RIGHT COUPLING 


28480 


50206744 


MP3I 


0170104106 


1 


COVER: CRT 


384X 


01701G4I08 


MP33 


0171004103 


1 


COVER; TRANSFORMER i 


3B4X 


0I710O41X 


MP33 


0171000306 


1 


PANEL. FRONT, FINISHED 


3S4X 


0171000206 


MP24 


0173000313 


1 


PANEL, REAR 


3B4X 


0173000313 


MP3S 


0173004103 


1 


COVER, TOP ' 


3S4X 


0173004102 


MPTS 


0173004103 


1 


COVER.IOnOM I 


3B4X 


OI72004in 


MP37 


0173004104 


1 


BRACKET, GATE/HV 


26480 


017X04104 


MP36 


0172004106 


1 


BRACKET. VERTICAL OUTPUT 


3S480 


0172004T06 


Mpn 


0173004106 


1 


COVER.HV 


384X 


0172004106 


MP30 


0173030601 


1 


FRAME, FRONT 


354X 


017X30X1 


MP3I 


C1730 30603 


1 


FRAME. REAR 


26480 


017X30603 


MP33 


0173033301 


6 


EXTENDER, SWITCH 


28480 


0172023201 


MP33 


0172023701 


3 


RAIL. SIDE 


26480 


0172023701 


i MP34 


0173033705 


1 


SHAFT, MAIN SWEEP INNER 


28480 


017XX706 


MP3B 


0173034101 


I 


SHIELD. SAFETY. CRT 


364X 


017X34101 


’ MP38 ' 


0173034703 


1 


SUPPORT. CRT CAMERA 


3S4X 


017X 34703 


MC67 


60306733 


7 


GEAR, HANDLE . 


26480 


50208733 


MP3S 


60400616 


1 


ASSY. HANDLE 


384X 


50400616 


MC3Q ^ 


0173060601 


1 


SHIELD ASSY.CRT 


3B4X 


017X60X1 


MC40 


0173080101 


1 


DECK. MAIN 


36460 


0172060101 


MP4I 


03703838 


X 


BEZEL; PUSHBUTTON KNOB M GRAY SO 


3S4X 


03702026 


: MP42 


03701006 


7 


KNOB. BASE. JAD€ GRAY 


26460 


03701000 


MP43 


0173033601 


1 


HING.ANtr-RUN 


3B4X 


0172022501 


MP44 

I 


0173001306 


1 


BRACK ET.CRT LEPT REAR AND RIGHT REAR 


3S4X 


0173001306 
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Ref)Iacc«ble Part* 



Model 1710B 



Table 6 - 2 . Replaceable Parta (Cont'd) 



Reference 

Designation 



HP Part Number 




Description 




Mfr Part Number 





03600004 

0mO»6O3 

017J023706 

60400011 

16400M3 

14000640 

14000647 

06100616 

16000316 

14000604 
037010M 
101 1032701 
136I40:T> 
tS6f0330 

10640330 





rumauTTON, legal ilu, so 

rLATI.eHT SOCKET 
OOOfLENraAL SHAFT 
CORE DIAL TIUEA7IV 
KNOB, CONCENTRIC 

RING, HANDLE 

CLAMF; HOSE; 3 J7 OIA .37 W STL 
HEADER; LAMF 
SWITCH, ROTOR, MALE 
SWITCH, ROTOR, FEMALE 

SWITCH, ROTOR, female 
SWITCH, ROTOR, FEMALE 
COVER, RANEL 
CLIP: QROLIND 
HOLDER: TUBE 

DELETED 

DECAL, CORE,TIME/DIV DIAL 
HEATSINK 
SHAFT, extension 
CAP, TRIM 

POUCH, ACCESSORY 

CLAMPf RETAINER RING; LED MTQ; .37 IN 
CLAMP; CLIP LED PANEL MT: BLK POLYP 
RETAINER, RING, J3 DIA, Nl PLT BE CU 
COUPLER; SOLID 

SPR INQ: COMPR ESSION; CYLINOE R 
KNOB: OLIVE BLACK 
FILTER: CONTRAST 

CONNECTOR, AC PWR,HPO MALE FLANGE 
TRANSISTOR NPN 51 PO-63.EW FT*4MHZ 

TRANSISTOR NPN 51 PO'SIW FT’IOMHZ 
TRANSISTOR, NPN, SI 
TRANSISTOR NPN 2NB394 SI PD-1.8W 
TRANSISTOR NPN 3NS394 SI PD'I.OW 
TRANSISTOR NPN 3NB394 SI PD»1.BW 

RESI STOR; VAR, CDNT, BU 30« CC IFOCUS) 

RESISTOR: VAR,CONT, lOK K7KCC IINTENSITYI 
RESISTOR: VAR. CONT, 3K 20* CC (VERT POSITIONI 
RESI STOR: VAR, CONT, 3K 30* CC (VERT POSITIONI 
RESISTOR; FXO;33JOHM 10* 5WCC 

RESISTOR; FXD; 1.3K 10* .36W CC TUSUUR 
RESISTOR; VAR. CONT, 60K 3* WW IDELAYI 
RESISTOR; VAR, lOOK 30KSPSTSW ITRIO HOLOOFFI 
RESISTOR; FXD; 10 OHM 10* ,3SW CC 
RESISTOR; FXO; 100HM 10* ,36W CC 

RESISTOR; FX0;B1.1K l*,136W F TUBULAR 
RESISTOR; VAR. 100K. CW SW ISWP VERNIER! 
RESISTOR: VAR, CNTRC, 30K/30K 30* IHORIZPOS) 
RESISTOR: VAR. 60K 30* SPST5WDLY0 TRIG LEVEL) 
RESISTOR: VAR. CONT, 60K 30* CC (MAIN TRIG LEVEL) 

RESISTOR; FXO; 10 OHM 10* .I35W CC 
RESISTOR; FXO; 10 OHM 10* .12SW CC 
RESISTOR; FXO; B30 OHM 10* SW CC 
RESISTOR; FXO; 3SK 10* SW CC TUBULAR 
RESISTOR; VAR, BK CC SW (SCALE ILLUM) 

RESISTOR; FXO: 100 OHM 1* .I3SW F 

RESISTOR 31.S0HM 3* .13SW (FACTORY SELECTED) 

(PART OF R30I 

SWITCH: SW SL 3 SEC 3 POS IPOWER SELECT) 
TRANSFORMER, POWER 

CRT.P31 

CABLE, UNSHLD SCOND IBAWO 
CABLE ASSY, SYNC 
CABLE ASSY, HORIZONTAL INPUT 
CABLE ASSY. HORIZONTAL OUTPUT 

CABLE ASSY, CRT BASE 
CABLE ASSY, CRT NECK PINS 

HOLDER: FUSE 
SOCKET, CRT 
(PART OF W8) 



03700671 
6040 704B 
0183033301 
60406043 
0173067406 

60308734 

14000634 

60000460 

0173001001 

0173001003 

0173001003 

0173001904 

60400616 

0010009106 

0133043301 



0173000101 

03600064 

0173033700 

60400611 

16400303 

14000640 

14000647 

06100616 

16000316 

14000604 

03701009 

1011633701 

FAC301 

IB64O330 

10640330 
1054 0737 
2N6394 
ZN6204 
3N6304 

MODEL 3 HV 

MODELS 

31003306 

31003306 

EB3311 

CB1331 

21001443 

31OOO60O 

CB1001 

CB1001 

C41/6T0B113F 

31000637 

21003014 

31000063 

M00EL2 

BB1001 

801001 

EB0311 

EB3931 

31003387 

C4.1/6TO101F 
0606 7106 

31010626 

01003410 

»S!3-4062 
KH '147 
0173061633 
0173001333 
0173001834 

0173001639 

0173001606 

14000064 

60407649 
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Model 1710B 



Replaceable Parts 




Table 6-U. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Al 


omi>634(10 


1 


ATTE NUATOR AS3V, CHANNEL A 


2B4B0 


0171063400 


AtAt 


0I73OSSS44 


1 


BOARD ASSY. CN A ATTENUATOR (PARTS NOT LISTED 
ARC NSR REFER TO SECTION VIM.I 


2B480 


017X 66544 


Aim 


21000064 


2 


RESISTOR: VAR, 6K ION, 5PST SW IVERNIERI 


X480 


31X0664 


AIR2 


00eS3l32 


2 


RESISTOR: FRO; 361 OHM IN I/8W 


38480 


0606 3132 


AIAIOI 


MeOMSI 




TSTR: MATCHED PR INCLUDES A7AIOI (NOT P/0 A1AL 
ORDER SEPARATELY.1 


38480 


80600801 


A1AIQ2 


16540636 


10 


TRANSISTOR NPN SI TOB3PO-360MW 


38480 


1B84 0836 


A1AI03 


I664tl632 


3 


TRANSISTOR NPN SI PD«1B0MW PT»4GHZ 


25403 


BFROT 


AIAIHI 


06GS6433 


4 


R8SI5TOR; f XO; 100 OHM 1% .28W F TUBULAR 


2S480 


06M64X 


A1AIR2 


. 0638 6433 




RESISTOR; FAD: 100 OHM 1% .36W F TUBULAR 


38480 


0698 64X 


A2 


01 71063416 


1 


ATTENUATOR ASSY, CHANNEL 6 


38430 


0I7IO634I0 


A2AI 


0173066546 


1 


BOARD ASSY. CM B AHENUATOR (FARTS NOT LISTED 
ARE NSR REFER TO SECTION VIII.) 


39480 


0I7X 86646 


A2ni 


3I00'3463 


1 


RESISTOR VAR 2.8K/8K ]0% DPST S/i 


38480 


21003483 


A2R2 


059&3I32 




RESISTOR; FXD; 361 OHM t» 1/8W 


38480 


06083132 


A2Aiai 






TRANSISTOR: MATCHED PR IP/0 AIAI01I 






A2AIQ2 


I6S406X 




TRANSISTOR NPN SI T082 PD-360MW 


2B480 


1B84 0636 


A2A1Q} 


18640032 




TRANSISTOR NPN SI PD'ISOMW FT-4GH2 


28403 


6FR0I 


A2A1RI 


0696 6433 




RESISTOR: FXO: 100 OHM l« .3SWF TUBULAR 


38480 


0606 8433 


A2A1R2 


06066433 




RESISTOn.’FXD; 100 OHM l» .3SWF TUBULAR 


23460 


06068433 


A3 


0171066652 


1 


BOARD ASSY. L ERT PREAMPL (DOES NOT INCLUDE 
A3A11 


X480 


0I7IO66663 


AXt 


0I6O02X 




CAPACITOR; FXD;1UF iTORBOWVDCTASOLID 


66380 


t&OD106X0080A2 


A3C2 


OIB&0107 




CAPACITOR; FXD; 2.3UF tIOKTOVOCTA 


88260 


18u0725X0030A2 


AX3 


01603470 




CAPACITOR; FXD;.01UF tSO-20% 80WVDC 


2B480 


0160 3470 


AX4 






NOT USED 






A3C» 


01400196 




CAPACITOR; FXD; I60PF 6% 300WVDC MICA 


73IX 


RDMI6FI6TJK 


A3CS 


01310467 




CAPACITOR: VAR CER 309.0 PF lOCWVDC 


72062 


BII000 3 9A 


A3C7 


0I60>3647 




CAPACITOR. 33PF lS% lOOMVX 


26460 


016G3847 


A3C8 


01400160 




CAPAC1TOR;PXO;MICA30PF 8% 


72138 


nOMI6E39QJ3C 


A3C9 


01400100 




CAPACITOR; FXD; MICA 39PF 6» 


73l» 


RDM18E300J3C 


AX10 


01400196 




CAPACITOR; FXD; ISOPF 6K 300WVDC MICA 


73IM 


RDMtBFIBIQC 


A3C1I 






NOT USED 






AX12 


0T6O3470 




CAPACITOR; FXD: 01 OF ♦80-20% 60WVOC 


38483 


01603470 


A3C13 


0T6002X 




CAPACITOR; FXD; 1UF »20% BOWVDC TA SOLID 


86260 


I6X106XOOEOA2 


A3C14 


01800230 




CAPACITOR; FXD; lUF <30%E0MVDCTAXLIO 


60388 


I800108XD080A2 


A3Ctt 


0I6OO2X 




CAPACITOR; FXD; 1UF >30% 6CWVDC TA SOLID 


66389 


I60DI06X0060A3 


AXIS 


016OO3n 




CAPACITOR; FXD; tUF >30%6WVDC TA EOLID 




1800106X0080A2 


A3C17 


016003X 




CAPACITOR; FXD; tUF i20%80WVDCTA SOLIO 


■nrrH 


180D106X0080A3 


AXIS 


01800228 




CAPACITOR; FXD; 22UF *10% 18WVDCTA SOLID 




I6C0336XWI6B2 


A3Ct9 


01600238 




CAPACITOR; FXO; 33UF I|0% ISWVDCTASOLID 




1800226X001882 


AX20 


01603446 




CAPACITOR; FXO; 330PF I10%IOOOWVDC 


28480 


016D3446 


AX2I 


01800739 




CAPACITOR; FXD; 33UF )1C% lOWVDCTA XLIO 


80289 


I6003XXWI063 


AX22 


01800278 




CAPACITOR: FXD; 33UF >10% ISWVDCTASOLID 


66389 


180022CX001&e2 


AX23 


01800738 




CAPACITOR; FXO; 33UF <10% ISWVDCTASOLID 


86269 


T600738XMI6B3 


A3C24 


01603446 




CAPACITOR; FXD; 230PF >10% lOOtMVDC 


38480 


016G3448 


AX2S 


01800339 




CAPACITOR: FXD; 33UF >10% lOWVDCTA SOLID 


66389 


t6003XXWI083 


AX» 


01603446 




CAPACITOR; FXD; 1000PF 1 104 1000WVDC 


26460 


016G 3446 


AX27 


01603807 




CAPACITOR; FXD; ISOPF >10% lOmVDC 


2B4B0 


01803802 


A3C28 






DELETED 






AX29 


01603204 




CAPACITOR; FXD; lOOPF 6% 300WVDC MICA 


73138 


ROMIBFIOIJSC 


AXR1 


19014)040 




DIODE: SWITCH INQ, XV MAX V RM SOMA 


38480 


IM10040 


AXR2 


IMtOOtO 




DIODE: SWITCHING, XV MAX VRM SOMA 


28460 


1X10040 


AXR3 

tSru 

AXRIO 


80600442 




DIODES MATCHED SET OF B 


28460 


60800443 


A3t.l 


91002367 




COIL; FXO MOLDED RF CHOKE, 62 UH 10% 


34336 


10/820 


A3L2 


91002347 




COIL; FXO MOLDED RF CHOKE..I UH 10% 


34228 


10/IX 


A3U 


01002247 




COIL; FXO MOLDED RF CHOKE, .1 UH 10% 


24228 


10/IX 


A3L4 


81007367 




COIL: FXD UOLOCO RF CHOKE. -62 UH 10% 


34336 


10/820 


A3L6 

thru 

A3LQ 


01400142 




COIL: FXD MOLDED RF CHOKE, 2.3 UH 10% 


24228 


10/221 






• 






A3LtO 


91700016 




CO RE, MAG. SHI ELDING BEAO.IX0OO47 


03114 


8886G68A 1/38 


A3LI1 


61700016 




CORE. MAG. SHIELDING BEAD. T380D .047 


02114 


88 80O68A 1/38 


A3LI2 


81700039 




CORE. MAG. SHIELDING BEAD 


03114 


666X66A3/4A 


A3QI 


18630006 




TRANSISTOR PNPSI PDOtOMW FT»280MHZ 


36480 


18830036 


AX2 


18630036 




TRANStSTOr. FNP SI PO-310MW FT*360 MHZ 


36460 


1863 OOX 


AX3 


18644)646 




TRANSISTOR NPN SI P>300MW FT'MGHZ 


28480 


1884 C848 


AX4 


18649646 




TRANSISTOR NPN 51 PD-20QMW FT-1.4 GHZ 


28480 


1864 0646 


A305 


18840346 




TRANSISTOR NPN 2N5179SI PD-200MW 


D«7I3 


3N6I79 


A3QS 


18640346 




TRANSISTOR NPN 3N6I79 SI PD-3D0MW 


04713 


2N5170 


AX7 


18630036 




TRANSISTOR PNP SI PO-3 lOMW FT-3S0 MHZ 


36480 


1663 OOX 


> A3QS 


18630038 




TRANSISTOR PNP SI PO-3IOMWFT"3MMHZ 


38480 


IB6300X 


A3RI 


31003263 




RESISTOR: VAR. 7RMR BK OHM 10% C 


33997 


3389P I 603 


A3R2 


07870418 




RESISTOR; FXO; 6B1 OHM 1% .12SW F 


3484B 


C4.I/8.TD681R F 


A3R3 


07670419 




RESISTOR; FXD: 681 OHM 1% .136W F 


24848 


C4 I/6TD68IR F 


A3R4 


31003310 




RESISTOR; VAR.TRMR lOKOHM 10% C 


33997 


3390P I tX 


A3HS 


07670390 




RESISTOR 6.I9K 1% .I36W F TUBULAR 


19701 


MFCAI/8T06I8IF 


A3R6 


08843321 




RESISTOR: FXO: 33X 10% 36W CC TUBULAR 


01121 


CS333I 


A3R7 


0767 0431 




RESISTOR 2.43K 1% .I36W F TUBULAR 


24848 


C4.|/»TD343IF 


A3R8 


31003383 




RESISTOR: VAR. TRMR 8K OHM 10% C 


33997 


33S9PI603 


A3RS 


31000667 




RESISTOR: VAR. TRMR. 2K OKM 10% C 


73IX 


72PR2K 
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Replaceable Parts 
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Model 1710B 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part 


A3RIO 


0684 4741 


A3RII 


0684.1031 


A3RI3 


31003311 


A3RI3 


07570438 


A3RI4 


0BB4IO4I 


A3RIB 


0787 0407 


A3RI8 


07570407 


A3RI7 


07S7O3SO 


A3RI8 


3100 3363 


A3RIB 


OBB4474I 


A3R30 


07BT0438 


A3R3I 


0684.1011 


A3R33 


0504^1031 


A3R» 


3I0O33II 


A3R34 


2100-0547 


A3R35 


0684.3331 


A3R3S 


0757 0431 


AM77 


31003310 


A3R38 


31003363 


A3R3S 


0757-0419 


A3R3D 


07570419 


A3R3I 


068^1535 


A3R33 


07BI003B 


A3R33 


076t003S 


A3R34 


06831636 


A3R3B 


0767 0407 


A3R36 




A3R37 


07B70830 


A3R38 


,. O7B7O380 


A.-.R3B 


07B7O4I3 




0638.7196 


tK3HA} 


06803378 


A3R43 


06807106 


A3R43 


0884BS3I 


A3R44 


0757-04t3 


A3R43 


0698 7308 


A3R48 


06807306 


A3R47 


0584'IBti 


A3fl48 


0684-181! 


A3R49 


0767 0380 


A3RS0 


07579280 


A3R5I 


07B7I004 


A3RB3 


0757^7360 


A3R&3 


07671004 


A3RB4 


06087338 


A3RBS 


06987318 


A3RBS 




A3RS7 


07570410 


A3RS8 / 


07B7O3BO 


A3RSS t 


0757 0407 


A3RB0 


.C37I 


thru 




A3RB3 




A3RM 


060M3338 


A3RBS 


07B70304 


A3RB8 


06986438 


A3R67 


05986430 


A3R6S 


0757MI 


A3RB8 


0757^4 


A3R70 


0757Or>4 


A3R7I 


31003004 


A3R73 


07870483 


.X3R73 


07570304 


AM74 


3100 3363 


A3R7S 


C8084B2B 


A3R78 


06846801 


A3R77 


07B7O439 


A3R7S 


0600^3263 


A3R7S 


07570394 


A3R80 


06988438 


A3flSt 


089054^ 


A3RB3 


07570431 


A3RB3 


07670374 


A3R84 


07670374 


A3RS8 


21003004 


A3R88 


07670462 


AJRI7 


07670394 


A3R88 


31003363 


A3RSa 


06084636 


A3R90 

' / 
1 f 

\ 


05845601 



Qty 



Description 



Mfr 

Code 


Mfr Part Nu 


0II3I 


CB474I 


01 131 


C8I03I 


33097 


3380FI 103 


24648 


C4-tySTaB1IIF 


01121 


CBI04I 


34648 


C4 l/8TD20t F 


34648 


C4 1/870301 F 


10701 


MFC4 I/B TD619I F 


33007 


33II0R.IBO2 


01131 


C8474I 


34648 


C4.I/ST0BIIIF 


QII3I 


C8I04I 


01121 


C8I03I 


73138 


73FR1K 


73138 


72FR2X 


0II3I 


C8333I 


3S4S0 


07B7O43I 


33097 


3389P.II03 


33907 


3388RI603 


34646 


C4 1/8.T0B8IR F 


34648 


C4 I/8.T068IR F 


01131 


CBIB3B 


34646 


FP33.I 700.I3I.J 


34646 


FF33l70OI3tJ 


01131 


C8IB3B 


34646 


C4 I/ST030I F 


30083 


MF7Ct/3TDII0IF 


38480 


07670380 


34646 


C4 t/8.T036BH F 


24646 


CSI/8TD03IRBa 


01121 


CBBI06 


34648 


C3I/ST0D3IRBC 


0M31 


CBB62I 


34B48 


C4.|/8.T0O3B6R F 


01131 


C3.|/B.T00eeRI 


01131 


CSI/STOOBBRI 


01131 


C8IBII 


0II3I 


CBI8II 


38480 


07S70380 


36480 


0767 0380 


34648 


C4.|/e ;0|47l F 


28480 


0767 0380 


34648 


C4 I/B.TDI47I F 


24646 


CSI/8TDI3110 


34648 


C3.|/B-TDt3ltC 


34648 


C4 I/8 TD68IR F 


34648 


C4. 1/8. TO 1001 F 


34648 


C4 I/8 T0J0I F 


01131 


C837QI 


10701 


MFBCI/OTOBOOOF 


34648 


C4-t/8-T0B1flt F 


34648 


C4.T0 


38480 


0698 8439 


34B48 


C4 I/S.T0243I F 


24648 


C41/0T01313F 


34646 


C4I/8TOI313F 


33907 


3008P-M04 


34648 


C4.I/B.T07B03F 


34648 


C4.I/8.T0BIRIF 


33907 


3389PIB03 


34648 


C4^ I/O T0 1873 F 


01121 


C8B60I 


34B48 


C4.1/8.TOIB3I F 


lOTl’l 


MFBC-T/B.TOB003F 


24646 


C4-1/0T0BtRI F 


34548 


C4.TO 


38480 


0693 6439 


34B48 


C4.I/B.T034JI F 


34B48 


C4-I/B.TOI213F 


34B48 


C4.I/B.TOI3I3F 


33907 


?00eP-|.|04 


34B48 


C4I/8.TO7B03F 


34B48 


C4 t/OTOBIRI F 


33907 


33S9P I 603 


34B48 


C41/OTOI873F 


01131 


CS660I 



RESISTOR; FXD;4;OKIOK.79WCCTUSULAR 
RESISTOR; FXD: 10K I0«.7EWCCTUBUI.AR 
RESISTOR: VAR,TRMR, IK OHM KKC 
RESISTOR 6.IIK l%.mwF TCO«-IQO 
RESISTOR; FX0;1IXK HK.KWCC TUBULAR 

RESISTOR 300 OHM IX .I3SWF TUBULAR 
RESISTOR 300 OHM IX. I3SWF TUBULAR 
RESISTOR S.IBK IX .I3BW F TUBULAR 
REStSTORrVAR.TRMRBKOHMIOXC ' 
RESISTOR; FX0;470K tOX.SSWCC TUBULAR 

RESISTOR B.ltK IX.I3SWF TCIh-lOO 
RESISTOR; FXD; lOOK lOX .35W CC TUBULAR 
RESISTOR; FXO; lOK lOX .38W CC TUBULAR 
RESISTOR; VAR, 1RMR IK OHM lOXC 
RESISTOR; VAR.TRMR 3K OHM 10% C 

RESISTOR; FXO; 1.3K lOX .3SW CC TUBULAR 
RESISTOR 3430 OHM IX .I3SWF TUBULAR 
RESISTOR: VAR.TRMR lOKOHM lOXC 
RESISTOR; VAR.TRMR BK OHM lOXC 
HESISTOR;FXO;BBIOHM IX.I3BWF 

RESISTOR; FXD; BBI OHM IX .I3SVII F 
RESISTOR; FXD; IEK6X.3SWCC TUBULAR 
RESISTOR; FXD; 130 OHM BX IW MO TUBULAR 
RESISTOR;FXD;I300HM BX tW MO TUBULAR 
RESISTOR; FXD; 1BKBX 3LWCC TUBULAR 

RESISTOR 300 OHM IX ,t3SW F TUBULAR 
NOT USED 

RESiSTOR.'FXO; I.IK IX ,5W F TUBULAR 
RESISTOR IK OHM IX I3BW F TUBULAR 
RESISTOR; FXD; 36B OHM IX .13BW F TUBULAR 

RESISTOR; FXD; 3I.B OHM 3X CBW F 
RESISTOR; FXD;BI OHM BX.I3SWCC TUBULAR 
RESISTOR; FXO; 3T.BK OHM 3X .OBW F 
RESISTOR; FXD; B.BK lOX .36W CC TUBULAR 
RESISTOR.'FXO; 388 OHM .I3BW F TUBULAR 

RESISTOR; FXO; 8&I OHM 3X OBW F TUBULAR 
RESISTOR; FXD; 68.1 OHM 3X OBW F TUBULAR 
RESISTOR; FXD; 1B0 OHM IOX.3BWCC 
RESISTOR;FXD;IBOOHM I0X.3BWCC 
RESISTOR IK OHM IX .I3BW F TUBULAR 

RESISTOR IK OHM IX .I3SW F TUBUUR 
RESISTOR; FXD; 1 .47K IX . I3SW F TUBULAR 
RESISTOR IK OHM IX, I3SWF TUBULAR 
RESISTOR: FXD; I.47K IX .I3BW F TUBULAR 
RESISTOR; FXD I.7IK IX .I3SWF, TUBULAR 

lESISTOfl; FXD; I.7IX IX .I3SW F TUBULAR 
NOT USED 

RESISTOR: FXO; SSI OHM IX ,I3BW F 
RESISTOR; FXO; IK OHM IX .I3BW F TUBULAR 
RESISTOR 300 OHM IX .I3BW F TUBULAR 

RESISTOR; FXD; 3.7 OHM lOX 3bW CC 



RESISTOR; FXD; BOOK OHM IX . 1 3SWF TUBULAR 
RESISTOR; FXO; BIS OHM IX.I3BWF 

RESISTOR; FXD; 3I3K IX .I3BW F TUBULAR 
RESISTOR; FXD; lOM BX .I2BW F TUBULAR 
RESISTOR, FXD, 3.43K IX .I3BW F TUBULAR 
RESISTOR: FXD; UIK IX ,I3SW F TUBULAR 
RESISTOR; FXD; I.3IK IX ,13BW F TUBULAR 

RESISTOR; VAR, T 4MR lOOK OHM lOX C 
RESISTOR: FXO; 7B.C OHM IX .I3BW F TUBULAR 
RESISTOR; FXO, SI..' OHM IX .I3BW F 
RESISTOR: lAR.TRmR BOKOHM 10XC 
RESISTOR: FXO; I87K I3BW F TUBULAR 

RESISTOR; FXD: B« OF 4 I0X.3BWCC 
RESISTOR 183K IX .' 3BW F TUBULAR 
RESISTOR: FXD: BOOK OHM IX .I3SWF TUBULAR 
RESISTOR; FXD, Bl.l OHM IX .I3BW F 
RESISTOR; FXD:3I3K IX .I3SW F TUBULAR 

RESISTOR; FXO: I0MBX.I3SWF TUBULAR 
RESISTOR; FXO; 3.43K IX . I3SW F TUBULAR 
RESISTOR: FXD; 1 .31 K IX. I35W F TUBULAR 
RESISTOR: FXO I.31K 1X .I3BW F TUBULAR 
RESISTOR: VAR.TRMR lOUKOHM lOXC 

RESISTOR: FXO: 7BK OHM IX .I3BW F TUBU LAR 
REStSTOR;FXO;SI.IOHM IX.I3SWF 
RESISTOR; VAR, TRMR BOK OHM tOX C 
REStS^OR;FXD:t87K IX. I3BWF TUBULAR 
RESISTOR; FXD; B8 OHM I0X.3BWCC 
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Replaceable Parts 
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1 

, 1 , • 

Tablej6-2. Replaceable Parte? (Gont'd) 


1 • 



Reference 
' Designation 


HP Part Number 


Qty 


Description 


iVlfr 

Code 


Mfr Part Number 


uit<f 


07B70439 




RESISTOR I63K 1% .I70W f TUBULAR 


34646 


C4 t/8TDtB71F 


A3HM 


07570280 




RESISTOR IK011M 1%.r36WF TUBULAR 


3S480 


07S701!80 


A3R93 


07570380 




RESISTOR IKCHM l%.t36WFTUeULAR 


38480 


0757 0200 ' 


A3U1 


IB»0ia7 


3 


1C. LINEAR t , 


28460 


18250187 


A3U2 


18200187 . 




IC.LINEAR 1 

DIODE; ZENER; 3T5V VZ: ,4W MAX PO 


38480 


18280187 


A3VAI 


1802^3348 




04713 


57.12930378 


A3VA2 


IS03'324S 




DIOOE;IENER; 31.SV VZ ,4W klAX ro 


04713 


SZ 10930 378 


A3VR3 


1S02004S 




DIODE; ZENER; 6.19V VZ; .4W MAX PD 


3B4B0 


19070040 


A3VR4 


10020049 




DIODE; ZENER; S10V VZ; ,4M MAX PO 


28460 


19030048 1 < 


A3VHS 


70030070 




DIODE; ZENER; 4 27V VZ; .4W MAX PD 


04713 


SZI093O74, 


A3VRB ' ' 


10033002 




DIODE; ZENER; 3.17V VZ; I4W MAX FO 


04713 ' ' 


5ZI09303 


A3AT ■? , 


5081-303 


1 


ASSY. SUBSTRATE (NOT SUPPtlED WITH A3. ORDER 
SEPARATELY) 


38480 


6061 3038 


M 


0I72OSI828 


1 


CAaLEASSV, DELAY LINE 


36480 


0173081838 


AS 


017206S638 


1.. ! 


BOARD ASSY, VERT OUTPUT (DOES NOT INCLUL i 
ASA1, A5UI.ABU3I 


38480 


01730 66638 


ASCI 


016(73451 




rAPACITOR; FXD; .OIUF «BO-301t TOOWVDC 


3B480 


01603451 


A5C2 


,1 0760|3SC7 


1 


' CAPACITOR; PXD; lOPP »6» lOOWDC 


1 38400 


0180.3557 


ASC3 


0l60>3264 


3 


CAPACITOR: FKD: 30PF i6K 5Q0WV0C 


2B460 


0IPO2354 


A5C4 


OI2t i«7 




CAPACITOR; VAR, TRMR, CER .9PF 


38480 


01210457 


ABCS 


OtSOOIBO 




CAPACITOR; FXD; MY 00082 UP 10%300VDCW 


66769 


't72Pe3393PT5 


. ASCe ! , 


01310046 , 


3 


CAPACrOR; VAR; TRMR, CER, 9/36PF 


73899 1 


DVI1PS350 


A6C7 


0I37O4SS ! 




CAPACjTOR:VAR;TRMR,CER 1/3PF 


38480 


, : 01314456 


Asca 


01400103 




CFXDMICABZPFBX' 


1 38480 


< . 01400190 


Asca 


01000397 




CAPACITOR; FXD; I300PF IO«3O0WVDC 


■ 58358 ' 


192P13393PTS 


ASetO 


01803451 




CAPACITOR: FXD; .OIUF 180-30K 101WVOC ' 


28460 


0160 34BI 


ASCII 


01503451 




CAPACITOR; FXD; OIUF >80-30% lOmVOC . 


38480 


0160-3451 


A5CT2 


01603443 


I 


CAPACITOR:FXO;.IUF *80-30% 5CMVDC ' 


38480 


0150-3443 


ASCt3 


01310467 




CAPACITOR; VAR; TRM R, CER, ,BPF 


36480 


01310457 ' 


A8Ct4 


01603451 




CAPACITOR; FXD; OIUF *B(h79% lOIMVDC 


38460 


0160-3451 1 ' 


A5C1S 


01603451 




CAPACITOR; FXO; OIUF *00-30% lOOWVDC 


7)480 


0150-3451 


ASCI8 


0T6O02X 




CAPACITOR: FXO;tUF *-30%50VDCTAS0llO 


66399 


IS0OI05X0060A.2 


ASCI7I. 


OISO.IHDl 




CAPACITOR; FXD,- OIUF *60-20% lOOWVDC 


' 38460 


0150-3451 


ASetS ' 


. '01603461 




CAPACITOR; FXO; OIUF *80-30% lOOWVDC 


3B480 


‘ 01603461 


,'ASCI# ) 


' '01801735 




CAPACITOR; FXD ELECT 033 UF I0%35VDCW 


20480 


01601735 


ASC30 ' 


i 01503198 




CAPACITOR; FXD;30PF aSMaMr/DC 


73138 


RDM16C300J3C 


A8CBI 


01330077 


> 3 


DIODE 


36460 


01320077 


A8CH3 " 1 


01320077 




DIODE ’ 


2B460 


,. 0173 W77 


A6CR3 


IB0IO047 




DIOOE;SWITCHINC; WmaXVRM 75MA 


3S460 


19010047 


A6CR4 


IB0I0047 




DIODE: SWITCHINO; 30V MAX VRM 75MA 


:G460 


19010047 


ASLt 


01400008 


3 


COIL;FXO;MOLOEbRFCNOr£,3.3UH 10% 


24326 


16/221 


A6L3 


B14000S8 




COIL; FXD; MOLDED RF CHOKE. 3.3UH 10% 


24226 


15/231 


A6L3 


81700029 


6 


CORE, MAG, SHIELDINO BEAD, .138 DO .047 


34735 


B5 5906eA2/4A > . ' 


ABRI 


0757 0388 ' 


1 


RESISTOR; FXO; 301 OHM I%.I2SWF ,) 


24548 


C4 l/B-TO30Rt F 


A6R3 


0604'100T 


33 


RESISTOR; FXD; 10 OHM 10%. 26WCC 


01131 


CB100I 


as: a 


07670376 




RESISTOR:FXO:8I-90HM I%.I35WF / 


34548 


C4- 1/9X041 92 F 


A5R41 


0757 0278 




RE6tST0R;FX0;6l.90Kr4 l%.136WF 


34546 ' 


C4 1/8 TO 5193 F 


ASRS ' 


0767 0434 


1 


RESISTOR; FXO; t,1KtX,135WF TUBULAR , 


74645 


C4-1/9T0113I-F 


ABR6 


06907203 




RESISTOR; FXO; 43 2 OHM ^.eSWF < 


34548 


C3-t/R-T0O42R3G 


A8R7 


cess- 7203 




RESISTOR;FXD;42.20HM2%.06WF |, 


34548 


C3-(/R-T0O43H3O 


A5R8 


0696 3441 




RESISTOR; FX0;2I5 OHM I%.136WF TUBULAR 


1B299 


Ct-f/8Ta-21BR-F 


ASRS 


06880084 




RESISTOR 2.16KOHM I%.I26WMETFLM 1 


28400 


0698 0034 


A6RI0 


07670278 




R; FXD METFIM 7.7BK OHM 1% I7BW 


3B480 


0757 0378 


ASRIT 


21000587 ‘ 


1 


RE>IST0R;VAR;TRMR,3K0HM l(7%C I 


73138 


73PR3K 


ASRI2 


05SB 3132 ' 


3 


HE'ilST0R;FXD;2610HM 1%.125WF 


16399 


C4 1/9T0-3610F 


A6R13 


05S03150 




RESISTOR 2.37K OHM 1* .125WMETFLM 


29480 


D6963160 


ASRI4 


07370439 




ilESISTOR 1 83K OHM 1% .I3SWMETFLM 


28460 


0767 0439 


A6RIS 


05GO7238 


1 


RESISTOR; FXD; IK 3%. 06WF TUBULAR 


24646 


C3'T/9TOIOaiG 


A5RI8 


07570455 


3 


RtSISTOR; FXD; 38 5K 1% .1 25W F TUSULAR 


34646 


C4-t/9T0-3652F 


A5RI7 


07570417 




RTfiSTOfl; FXD METFLM 4750 0HM 1% 1/BW 


38480 


0767 0437 


A6RIB • , 


07670374 




RESISTOR; FXD; I.IIK l%.125WF TUBULAR 1 


34646 


C4-T/7I.T0.I313F 


ASRIS 


07570818 


1 


RESISTOR; FXD; 839 OHM 1% SWF TUBULAR ' 


30083 


MF7C1/2 T0838R F 


A6R30 


' 07570788 


1 


RESISTOfl.'FXn: 1100HM 1% ,5W F TUBULAR 


30963 


MF7&1/7-TDI1IF 


ABR2t 


06S07203 




RESISTOR, FXD, 42.2 OHM 2% 06W F 


24548 


C3-t/»T0O42R2 0 


ASR23 


31003061 


1 


RESISTOR;VAR:TRMR,2000HM ICMC 


73138 


31002051 


ASR23 


2100 3080 




Rc VAR FLM BOOHM 20% LIN 1^ 


38460 


21002060 


ASR24 


07670386 




RESISTOR: FXO: METFLM 75 OHM 1% I'BIY 


3S460 


07670308 


ASR2S 


07570398 




RESIST0R;FXD;METFLM750HM 1% TtW 


38460 


0767 0300 


ASR36 


0680^' 


1 


RESiSTOR; FXD; 31.8 OHM 1% 5W F TUBULAR 


19701 


MF7C-1/3-T03IR6F 


A3R27 


07570437 


1 


RESISTOR; FXO METFLM 4750 OHM 1% 1/8W 


39480 


0767 0437 


ABR38 
ASR» 1 


076: 0035 7 


3 


RESISTOR; FXD: METOX 12COHM6%1W 


38460 


07810035 


0761 0036 




RESISTOR.-FXD;METOX 130 OHM 6% 1W 


38460 


07610035 


A8B30 ■ 


07810936 




RESISTOR; FXD; METOX 130OHM6MW 


39480 


0701 •0036 


A5RTI 


08370113 


1 


THERMISTOR, DISC TYPE 100K DhM 10% 


38480 


0837 0)13 


ASU1 ’ 


6081 3073 


1 


ASSY, SUBSTRATE , 

(NOT SUPPLIED W/A5. ORDEHSEPARATEIYI 


38480 


5051 3033 


ASU3 


»34 


1 


ASSY. SUBSTRATE 

(NOT SUPPLIED W/A5. OR DER SEPARATE LY| 


38480 


5051 X34 


A5VR1 


19030035 


2 


DIODE; ZEN E R; 10V VZ; *4W MAX PO 

1 i 


04713 


SZ10939-163 
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Table 3-2, Replaceable Parts (Coat'd) 





Reference 

Designation 


HP part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AIiVR7 


I902'20e0 




1 1 
' f 

DiOOE; 2NR; 1.63V 6% Da7 POM TC>.061% 


t88T8 


CD3S686 


.AfiXUI 


ITOKlTS 


3 


SOCKET, ELEC, 1C 18 CONT DIP SIDR TERM 


24096 


683S29-I 


‘ A5A1 


USI'3')21 1 


1 


ASSY, SUBSTlATE 

(NOT SUPPLIED W/AS, ORDER SEPARATELY) 


2B460 


506V3021 


Ad 


Q17706eS34 


’1 


BOARD ASSY. (NT TRICCEfi SWITCH 


'26480 


0172066634 


AflUBI 


IMIC040 


25 


DIODE 1 SWITCHING; SOY MAXVRM SOMA 


28480 


190IDO4O 


A«JI 


l2BtM» 


t 


CONNECTOR, POST TYPE 10PEMALE CONTACT 


27264 


00 523103 


A0J3' 


I7«|;M72 


2 


CONNECTOR, OCONT;PEM;IH ’TYPE 


27284 


0062-3081 


AOfll 


0084.2711 


7 


.RCSISTOR;FXD;37KtiK-2SWCC TUBULAR ! 


0H2I 


C82731 


AORI 


0084-7711 




BCSISTOR; FXO; 27K 10% .26WCC TUBULAR 


Oi?2t 


C62731 


AUt 


3)010808 


1 


SWITCH 


28460 


31010868 


A7 , 


0177088018 


I 


BOARD ASSY. VERTICAL DISPLAY SWITCH 
CAPACITOR: FXO; lUF t20* BOVOCTA60LIO 


21480 


0172066636 


A7C1 


0)800230 




66200 


I600106X0060A2 


’ A7C7 


01800230 




CAPACITORtFXD; lUF >20% 60VDCTA SOLID 


56280 


I600106X0060A2 


A7CJ 


01807200 




CAPACITOR; FXO; 380PF 46% 3PCAV0C 


28480 


0160-2209 


A7CM 


01603470 




CAPACITOR ;FXD;.OIUF *60-201. TOWVDC 


28400 


OISO-3470 


, A7C^ ! 


01802204 




CAPACITOR; FXD; lOOPF 6% 20OWVDC 


72136 


RDU16F101J3C 


A7CRI . 


I80I0040 




DIODE; SWITCHING; 30V MAX VRM 6QMA 


28489 


1901-0040 


A7CR2 


19010040 




D.'ODE; SWITCHING: XV MAX VRM6CVA 


26460 


1801-0040 


A7J7 


1761-3472 ' 




CONNECTOR; BCD NT; FEM; POST TYPE 


27284 


00 62 3061 


A7PI 


13610829 


I 


CONNECTOR; 10-C0NT;MALE;P0STTYPE 


27264 


00 64-1103 


A70I 


18640371 


10 


TRANSISTOR NPN 51 PD«300MW FT*200MHZ 


78480 


18640071 


A7Q3 


ISM00V1 




TRANSISTOR NPN SI PD*300MW FT-200MH2 


28460 


16540071 


A7RI 


0»8-3t60 


t 


RESISTOR; FXD; 2.37K 1% .I28W F TUBULAR 


16299 


C4-I/8-T0-2371-F 


A7fl2 


07670441 


2 


HES;STOR: FXD.-B.3BK IK -I26WF TUBULAR 


24546 


C4I/8-T08251 F 


^ A7R3 


07670773 f,: 


2 


BEBI5T0R.-FXD;3.0IK1».I7SWFTUBULAR 


34546 


04-1/0.1(73011 F 


A7R4 


07670W7 


3 


RESISTOR; FXD: 200 OHM 1K.I2SWF 


24646 


C4.I/B-T0-20I-F 


A7R6 




4 


RESISTOR; FXD: 7S0HM 1% -I2SW F TUBULAR 


24546 


C4-I/8-T0-7BROF 


A7RS 


' 07670»0 




RESISTOR: FXO; 76 OHM 1% ,126W F TUBULAR 


24546 


C4-1/B-TO-7BROF 


A7H7 


07670609 


1 


RESISTOR; FXO: »2 OHM 1% -6W F TU8UUR 


30983 


MF7C-1/2-T0332R F 


; A7R8 


D7670740 


2 


flEStSTOR; FXO;piK 1% -2f W F TUBULAR 


24640 


C51/4 T0231I F 


A’R# 


07670740 




' RESISTOR; FXD: 2.21K 1% .76W F TUBULAR 


24646 


C6-1/4.T0221I-F 


A7H10 ' 


6083-1826 


1 


RESISTOR; FXD; 1 -8K 6% -28W CC TUBU UR 


0M21 


CBI625 


A7R1I 


0084-2211 




RESIST0R2XDHM I0%.28WCC 


01121 


C62211 : 


A7R17 


Ofi84'221l 




’ RESISTOR 220 OHM I0K.26WCC 


01121 


CB22I1 


A7SI 


3)010801 


1 


SWITCH 


2B480 


3I0ID66I 


A701 


18200102 


1 


INTEGRATED CIRCUIT. DCTL, ECL 1-K FLIP 


04713 


MC1013P 


A7U7 


t87(H)142 '' 


1 


INTEGRATED CIRCU IT, DCTL, EC L DUAL 4 


047T3 


MC1004P ^ 


A7U3 


imoooi 


6 


1C; 1 1N; TRANSISTOR ARRAY 


03736 


CA3046 


A7XU1 


12000441 


B 


SOCKET. ELEC, 1C 14-CONT DIP SIOR TERM 


2*906 


B13827-1 


A7XU2 


12000441 




SOCKET, ELEC, 1C 14-CONT DIP SLDR TERM 


24996 


B83F27-1 1 


A7XU2 


12000411 




SOCKET, ELEC, 1C I4C0N1 DIP SLOR TERM 


24996 


683827-1 


A8 


0172088630 


1 


BOARD ASSY« HORIZ SW? {OO^S NOT INDLUDI A6U2 AND 
AtfUS.) 


26460 


0172l>66S30 


ASCI 


1 01600070 


2 


CAPACITOR; FXD;02UP »20% 50GMVUC 


20480 


QT500070 


ASC2 


016^3446 


1 


CAPACITOR; FXO; 220PF 410% lOOOWVDC 


28480 


0160*3440 


A8C3 


01803461 




CAPACITOR; FXO; -01UF *80-20% lOOWVDC 


28480 


0160G461 


A8C4 


oieo^34st 




CAPAC'TOR; FXD. -OIUF *60-20% tiXMVDC 


26480 


0160^1461 


A6C5 

A8C6 


01803461 ; 




CAPACITOR; r>f<0; .Q1UF >60-20% lOCWVDC 
DELETED 


2B460 


01803461 


ASC7 


01802248 


2 


CAPACITOR; FXD; 3.8PF 4.28PF BOtmOC 


'28480 


01502243 


A8C8 


0180 3218 : 


2 


WACITOR; FXD; 047UF 410% lOOWVDC CER 


61637 


K06SK473K 


'A8C« 


0ieO3«l ' 


4 


CAPAaTOR;FXD; .01UF *60-20% lOOWVDC 


28480 


01803461 


ABC10 


oieosseo 


2 


CAPACITOR: FXO; 27FF 46% lOOWVDC 


26480 


01603660 


ASCII 


01803118 


6 


CAPACITOR; FXD .047UF 1 10% KMWVDCCER 


81837 


K06SK473K 


ASC13 > 


0I6O345I 




CAPACITOR; FXO; -OIUF *80-20% lOOWVDC 


28480 


01603461 


A3C13 ' 


01002286 




CAPACITOR; FXD; TIFF *6%6aOWVDC 


26480 


01607266 


fKty 1 


0180-3461 




CAPACITOR: FXO; OIUF .80-20% lOOWvDC 


26480 


0160 3451 


ABC;5 


oteooies 


1 


1 CAPACITOR: FXO; -1UF 4 10% 20IWVDC 


56286 


2S2F 10492 


ASCtO ' , 


<0)800107 


20 


CAPACIT0R;FXD.2.2UF «I0%20VDCTA 


B6289 


160D725X9020A2 


A8C17 ■' ■' 


0180-3461 




CAPAC1T0R;PXD;4)IUF *80-20% 100WVOC 


26480 


0150*3451 


ABCI8 ' 


01602267 


4 


CAPACITOR; F.XO; lOPF *6%BOOWVOC 


26460 


01602267 


ASCH' 


01603448 




CAP,ilTOP;FXD;220PF 4t0» lOOOWVDC 


28480 


01601446 


A8C2»^ 


01600070 




CAPACITOR; FXD;.D2UF i20%8C0WVDC 


28480 


01500070 


ABC2’I 


oieo>s4di 


, 


CAPACITOR;FXD;OIUF *BO-20% 100WVDC 


26480 


0I8O.U61 


ACC22 


0*603461 




CAPACITOR.FXD.OlUF *B0-20« 100WVDC 


28480 


0160-3451 


AfC23 


01003451 




CAPACIT0R;FX0;D1UF *80-20% 100WVDC 


28460 


Q16(K3461 


AK24 


01801461 




CAPACITOR; FXO; DIUF *B0-2L% lOOWVDC 


20400 


01603461 


A8C29 


01802246 




CAPACITOR; FXD: 16PF 4.26PF60IWIVDC 


26480 


91602246 


ASC2S, 

A8C27/ , 

A8C2f? ‘ - , 


oieoniB ' 




CAPACITOR ; FXO; -047U F 1 10% lOOWVOC CER 
NOT USED < 

CAPACITOR; FXD: 27PF i6% lOOWVOC 


28460 


QI60331B 


01803m ' 




28160 


OieOS560 


ASC2B 


01603318 


■ 


CAPACITOR; FXD; .D47UF 1 10% tOlWVOC CER 


6T637 


K06SK473K 


ABCttO 


CieC^M6i 




CAPACITOR; FXO, -OIUF *80-20% liXMVOC 


28480 


01603461 


A8C31 


omyai 




CAPACITOR; FXO; -OIUF *00-20% lOOWVOC 


28480 


01603451 


A8C32 


OteO»67 




CAPACITOR; FXO; lOPF IBXBOONVDC 


26480 


01807267 


ASC33 


, 01603461 




CAPACITOR; FXD; .OIUF *80-20% 10DWVCC 


2C460 


01603461 


ASC34 


' 01601461 




CAPACIT0R;FXD;D1UF *80-20%' lOOWVOC 


28480 


01603461 


ASC3B 


; 01803461 , 




CAPACITOR; FXO; -OIUF *80-20% lOOWVOC 


20480 


01803481 


ASC38 


: 01603461 




CAPACITOR; FXO;i)IUF *80-20% lOOWVOC 


26460 


01603461 


A8C37 1 


01803461 




CAPACITOR; F XD; -OIUF *80-20% inWiVDC 


28460 


01603461 


ABC38 


0^00^3461 7 

i 

• 1 
1 • 




CAPACIT0R;FXD: >60*20% lOQWVDC 

' 

' 1 


34880 


01603461 
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Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A8C33 


0ie&21fi6 




CAPACITOR, -FXD;22PF i5% 600WV0C 


284SC 


0160-2205 


A8C« 


OI0O>r66 




CAPACIT0R;7XD,'27HF t8%80QWVDC 


26460 


0160-2265 


A6C41 


0l(U>34lit 




CAPACITOR; fXD; .01UP +00-20% I00V1VDC 


2S480 


0160-3461 


A8C42 


01003451 




CAPACITOR; PXD; 01UF +00-20% lOMVOC 


28450 


0160-3461 


ASC43 


0180 3197 




CAPACITOR; PXO;2,2UF »10%20V0CTA 


50289 


t6002;6X9020A2 


A«C44 


01500197 




CAFACI TOR ; FXD; 2.20F 4 10% 20VDC TA 


50269 


150D 225XB020A2 


ASC45 


0121-0040 




CAFACI TOR ; VAR; TRMR. CF R. 9;i38FF 


73800 


0V1IPS36O 


ASCtS 


01002257 




CAPACITOR; FXD; tOPF «C.%500WVDC 


26400 


0163 2257 


ASC47 


0180^3461 




CAPACITOR; FXD; 010F +0(3-20% lOCWVOC 


?S4eo 


0100-3451 


ABr4H 


01503451 




CAPACITOR; FXD; 01UF +00-20% tOOWVOC 


2S480 


0160-3451 


ASC4S 


0180.41107 




CAPACITOR; FXD; 2.20F «I0% 20VDCTA 


86289 


1500225XD020A2 


A6C60 


01003451 




CAPACITOR rFXO; .01 UF 100WVOC 


2B480 


01603461 


ACCS1 


01603461 




CAPAC ITUR; FXD; J1IUF +60-20% lOCMVDC 


28400 


0KX7345I 


ASC53 


0160-3401 




CAPACITOR; FXD; OIUF +00-20% lOOWVDC 


26480 


01603461 


ABC63 


01603461 




CAPACITOR; FXD OIUF +0O-2O!- lOOWVOC 


2B480 


01603461 


A8C64 

AtCM 


015O0H5 




CAPACITOR; FXD; 27PF « 10% 600WVDC 
OELETEO 


2S460 


01600116 


MCU 


01603461 




CAPACITOR; FXD; 31IUF +80-20% lOCMVOC 


66269 


C023BT01FT032S26^CDH 


A8C67 


01603451 




CAPACIT0R;FXD;^1UF f60*20% 100WVOC 


U260 


C023B10tF1032S26-C0K 


ASCM 


01502202 




CAPACITOR;FXD; 70PF >5% 300WVOCMICA 


28400 


0160-2202 


A8CR1 


19010370 


7 


DIODE; G EN F RP; 3SV MAX VRM 50MA 


20400 


19010378 


A8CR2 


16010047 


10 


OIODE;5WITCHIKO:20VMAX VRM 76MA 


2B460 


1901 0047 


Ascni 


19010047 




DIODE; SWITCHING: 20V MAX VRM 75MA 


2S460 


1901 0047 


A8CR4 


1901-0&47 




OlOOE; SWITCHING: 20V MAX VRM 75MA 


20480 


IOOt-0047 


/tscns 


I9IOOOI8 


2 


DIODE; SW1TCHI NO; OOV MAX VRM 0OMA 


28400 


I9ID00I5 


ABCR6 


190IW7 




DIODE; SWITCHING; 20V MAX VRM 75MA 


2S460 


19010047 


A6CR7 


19010375 




DIODE;CEN PRP; 35V MAX VRM SOMA 


26480 


1901-0376 


ABCR8 


1001^7 




DIODE .’SWITCHING; 20V MAX VRM 76MA 


28480 


1901-0047 


A6CRS 


19010047 




DIODE: SWITCHINO: 7QV MAX VRM 76MA 


28480 


19010047 


MCRIO 


19010047 




□100 E; SWITCHING; 20V MAX VRM 76MA 


28480 


19010047 


ARCRII 


19100016 




DIODE; SWITCH ING; 50V MAX VRM SOMA 


28400 


19100016 


AfiCRI? 


1901 0047 




DIODE;SWITCHING; 20V MAX VRM 76MA 


28480 


IMI0047 


ASCR13 


1601-0047 




DIODE; SWITCHING; 20V MAX VRM 76MA 


28400 


19010047 


A8CRU 


<90141047 




OlOOE; SWITCHING; 20V MAX VRM 76MA 


28480 


10010047 


A87I 


0172327601 


3 


CONNECTOR, PC EDGE. lOCONT, DIP SOLDER 


20480 


01722-276O1 


ASJ2 


01722-27601 




CONNECTOR, PC EDGE. lOCONT, DIP SOLDER 


20480 


01722-27601 


A8J3 


0172327601 




CONNECTOR. PC EDGE, KKCNT, DIP SOLDER 
CONNECTOR COAX, 0NC, SO OHM FEMALE 


28480 


01722 27001 


A8J4 


12500003 


1 


24931 


38JR 1301 


,A8Lt 


0192101303 


2 


BEAD 


26480 


01431-01303 


Mi.2 


91700029 




CORE; MAGiSHIElDING BEAD, .138 CO .047 


02114 


H69O-60A7/4A 


ASU 


01400116 


4 


COIL: FXD; MOLDED RF CHOKE, 22UH 10% 


52142 


22 4422BK 


ARL4 


0192101303 




BEAD 


28400 


0102151303 


Afll5 


91700022 




CORE:MAG:SHIELQING BEAD. .17800 .047 


02114 


66-^0O66A2/4A 
22-44 22BK 


MLS 


0I«>01I5 




COIL; FXD; MOLDED RF CHOKE. 72UH 10% 


B3142 


ML7 


91400138 


1 


COIL: FXD; MOLDED RF CHOKE; IBOUH 5% 


24220 


15/103 


ASL8 


61002250 




COIL; FXD; MOLDED RF CHOKE. .S0UH 10% 


24220 


10/650 


ABPI 


12613476 


4 


CONNECTOR; 1DC0NT, MALE. POST TYPE 


20264 


1261-3476 


Mn 


1251-3072 


1 


CONNECTOR; 12 CONT: MALE. FoST TYPE 


772B4 


OOS51l2t|3t8312A| 




136V3319 


3 


CONN ECTOR; 1 0CONT. MAU» POST TYPE 


27264 


0054 110KA2402-I0A1 ' 


MPA 


1261%t197 


i| 


CONNECTOR; 12 CON i; MALE, P03T TYPE 


37264 


0080-1 12112403 12AI 


Asn 


1261 r 76 


1 


CONNECTOR; 0CONT. MALE. FOST TYPE 


27264 


0580-1081 IA2M38AI 


ASOt 


18550001 




TRANSISTOR; JFET NCHAN DMODE SI 


01206 


2fi6246 


A802 


18840646 


6 


TRANSISTOR NFN SI FO-2O0MW FT-I.4GK2 


20450 


, 18545648 


ABQ3 


18540071 




TRANSISTOR NPN 51 PD-SOOMW FT>200(4H2 


20480 


' 16640071 


A8Q4 


1053-0036 




TRANSISTOR FNFSI PD-310MW FT-260MHZ 


28480 


1853-0038 


A3QC 


10630030 




TRAN5IST0RFNPSI PO-310MW FT-2S0MH2. 


28400 


18530038 


A8O0 


18540071 




TRANSISTOR NPN SI FO-300MW FT-2O051HZ 


28480 


1B64007I 


A8Q7 


18030036 




TR ANSISTO R FNP SI FD-3I0MW FT-2S0MHZ 


28460 


16630036 


ADOS 


1883 0036 




TRANSISTOR PNP SI PD-3IQMW FT-2U.MHZ 


26480 


18530035 


A8Q9 


168^0036 




TRANSISTOR FNFSI FO-3IOMW FT‘260MHZ 


24880 


18530036 


AM10 


18830030 




rnANSISTOfl FNFSI FO-3IOMWFT-3SOMHZ 


28450 


18530036 


A8QI1 


18040071 




TRANSISTOR NPN SI PD-SOOMW FT-200MHZ 


28460 


18540071 


ASQ12 


18500001 




TRANSISTOR: JFETNKIHAN DMOOE 51 


01296 


3N6346 


ASai3 


18840646 




TRANSISTOR NFN SI PO-200MW FT-WGHZ 


28480 


18540645 


A3Q14 


18540071 




TRANSISTOR NFN 51 PD'SOOMW FT-300MKZ 


28480 


18540071 


A3Q1S 


18530036 




TRANSISTOR FNP 51 PD-3I0MW FT-260MHZ 


28480 


1 8630036 


Asais 

Aaai7 


18530030 




TRANSISTOR PNP 51 PD»310MW FT-260MHZ 

deleted 


28480 


18530036 


AMIS 


10530036 




TRANSISTOR PNP 51 PO-IIOMW FT-260MHZ 


28480 


18330036 


ASQI9 


18530036 




TRANSISTOR PNP 51 PO*3IOMW FT-260MHZ 


2B480 


18530036 


A8Q20 


18540092 


B 


TRANSISTOR NPN St PO-200MW FT-800MHZ 


3B480 


16640002 


ASQ3t 


1384^1002 




TRANSISTOR NPN SI PO-200MW FT-0OOMHZ 


20460 


18640097 


AS072 


18540002 




TRANSISTOR NPN SI PO-300MW FT*8C0MHZ 


28480 


18640092 


Aa033 


15540002 




TRANSISTOR NPN SI PD-200MW FT-0OOMHZ 


78480 


1B64O092 


A8Q24 


18540002 




TRANSISTOR NPN SI PO-200MW FT-800MHZ 


28480 


18540002 


AtQ2S 


18530036 




TRANSISTOR PNP SI PD-310MW FT+260MHZ 


28480 


18630036 


A8Q30 


18530015 




TRANSISTOR PNP St PO-200MW FT-500MHZ 


26480 


18630016 


A8Q27 


18530015 




TRANSISTOR PNP SI FO-200MW FY.600MHZ 


28480 


18530015 


AaQ2a 


16530016 




TRANSISTOR PNP SI PD-200MW FT-500MHZ 


28480 


1B630QI6 


A802B 


lesacots 




TRANSISTOR PNP SI PO-200MW FT-600MHZ 


28480 


1B63O0I6 
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Table 6-2. Replaceable Parta (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Numbe*' 


ASO30 


laaAOM} 




TRANSISTOR NRK SI PD-200MW PT-600MHZ 


2B4U 


166400B2 


AMII 


t8644»S2 




TRANSISTOR NPN SI PO-TOOMW PT-SOOMHZ 


2B4U 


IBM 0092 


A8032 


18544092 




TRANSISTOR NPN St PO-200MA' FT-600MHZ 


28460 


IB64-0002 


ASQU 


(8630016 




TRANSISTOR PNP St PD-200MW FT>600MHZ 


284U 


IS6300I6 


Mfll 


0684-1001 




RESIS30R;FXD;100HM10%.2SWCC 


01121 


CStOOl 


MR} 


0684-1021 




RESISTOR IK 10% -26WCC TUBULAR 


01131 


C81021 


Asns 


076T4488 


4 


RESISTOR; FX0i808K l%,t26W F TUBULAR 


10701 


MFF-110-M 


MR4 


0767O4W 


4 


RESISTOR; FXD; 100K 1% ,mw F TUBULAR 


24846 


C4 I/B-TO-IOC3F 


ABR6 


07674488 




RESISTOR: FX0:808K 1% .1 2BW F TUBULAR 


19701 


MFF-I/8T-I 


MR6 


0684-10} 1 




RESI5TOR:FXO;IKIO%.26WCCTUaULAR 


01121 


CB1021 


MR7 


O6S4-I0Q1 


3 


RESIST OR; FXD; tOM 10% 26WCC TUBULAR 


01121 


CB100I 


MR> 


06843321 


9 


RE6IST0A;FXD;3.3K 10% .26WCC TUBULAR 


01121 


CB3321 


A8RS 


07670283 




RESISTOR; FXD; 2K 1% .1 2BW F TUBULAR 


24B4B 


C4-1/B-TO-2O01-F 


MflIO 


07670284 


2 


R E SISTOR 1 BO OHM 1% .1 26W F TUBULAR 


24S46 


C4-1/8-T016IF 


MRII 


0757-0487 


2 


RESISTOR 82SK 1% .126W F TUBULAR 


26480 


0757 0487 


AtRI} 


07670484 




RESISTOR 90.9K 1% .I26W F TUOULAR 


24648 


C4-1/8-T00002-F 


A8RI3 


07670488 


2 


RESISTOR BOOK 1% J26W F TUBULAR 


26480 


07674)488 


ABI^U 


06842221 


17 


RESISTOR; FX0;2.2K 10% -26WCC TUBULAR 


01121 


CS222I 


MRIS 


0767-04S6 


2 


RESISTOR UIK 1% -I26W F TUBULAR 


26460 


07870486 


ASRI8 


0684-2221 




RESISTOR; FXD; 2-2K 10% ,26W CC TUBULAR 


QI13I 


C82221 


MRI7 


06842221 




RESISTOR: FXD: 2.2K liH .2BW CC TUBULAR 


01131 


CB222I 


ABAta 


06S4-30Qt 




RESISTOR 38 OKM 10% -2SW CC TUBULAR 


0II2I 


CB390I 


ABRta 


06842211 




RESISTOR; FXD; 220 OHM 1 0% 26W CC 


01131 


CO 2211 


ABR30 


0084-2721 


2 


RESISTOR; FXD; 2.7X 10% ,26W CC TUBULAR 


0II2I 


CB272I 


A8R2I 


06841011 




RESISTOR;FXD;IOO OHM 1 0% .2SVT CC 


01131 


C8101I 


A8R}} 


06832706 


^ 2 


RESISTOR: FXD: 27 OHM 6% 3EW CC TUBULAR 


01121 


CB2706 


MR}} 


0767-0734 


2 


RESISTOR; FXD; 1.21K 1% .36WF TUBULAR 


2464S 


C8’1/4 TD.|2IT F 


Mfl}4 


07670416 


6 


RESISTOR: FXD; 611 OHM l%.12SW F 


34846 


C4-1/8-TOB1IRF 


MR}S 


0006-3431 


4 


RESISTOR; FXD; 2X7 OHM 1% .126W P 


03688 


PM£66-t/8-T0.73R7F 


A8R» 


0696-3431 




RESISTOR; FXD; 237 OHM l%.126WF 


00888 


PME66-I/8-T0.23R7 F 


M.R}7 


0767-043B 


6 


RESISTOR: FXD; 1 -UK I%.I2SW F TUBULAR 


24846 


C4-1/B-T0-1B2I-F 


MR2S 


0767-0404 


2 


RESISTOR; FXD; 130 OHM 1% .I2SW F 


24846 


C4-t/8-T0-I3IF 


MR}0 


0084-0271 




RESISTOR; FXD; 2.7 OHM I0%.26WCC 


01121 


C827Q1 


MR30 


06841011 




RESISTOR; FXO; 100 OHM 10% .26W CC 


01121 


caion 


MR3I 


08843221 




RESISTOR; FXD; 2.2K 10% .26W CC TUBULAR 


01121 


C82221 


MR}} 


0806 31U 


4 


RESISTOR; FXO: 383K t% -I26WF TUBULAR 


16299 


C4-1/B-T03B3I F 


MR33 


0064^1021 




RESISTOR: FXD; IK 10% .26W CC TUBULAR 


01121 


CB1021 


A8RM 


0767-0400 


5 


RESI5T0R;FXD;2740HM l%,126WF 


24646 


C4-I/8-T0274R F 


AaR3B 


06843801 


8 


RESISTOR; FXD: 39 OKM 10% 26WCC 


01121 


CB3901 


MR38 


08841001 




RESISTOR; FXO; TO OHM 10% .26W CC 


01121 


CBIOOI 


MR37 


07570427 


8 


RESISTOR: FXO; I.6K 1% .12SW F TUBULAR 


24646 


CB-t/B-TO-tUtF 


MAX 


0884 2211 




RESIST OR; FXD: 220 OHM 10% .26W CC 


01121 


CB73t1 


MR30 


06843311 


(4 


RESISTOR: FXD; 330 OH‘J 10% .2SW CC 


01121 


C833II 


MR40 


06843001 




RESISTOR; «XD; 39 OHM 10%r25WCC 


0M31 


CS390t 


AaR4l 


0767-0410 




RESISTOR; FXD; 301 OHM 1% .1 .SW F 


24648 


C4 I/8TO30IR F 


MR42 


0698-3163 




RESISTOR: FXO: 3.83K 1% .12SW F TUBULAR 


16299 


C4-I/8-T0-3M1F 


MR43 


0767-0400 




RESISTOR ; FXD; 274 OHM 1 % .1 26W F 


24848 


C4-1/B-T0-274R F 


MR44 


06842221 




RcSISTOR; FXO; 2.2K 10% -2SWCC TUBULAR 


01121 


C87221 


ASR46 


06843311 




RESISTOR:FXO:3UOHMIO% .2SW CC 


QII21 


CB3311 ’ 


MR48 


0767-0281 


1 


RESISTOR 2.74K 1% .I26WF TUBULAR 


24646 


C4-im-T0-2;41F 


A8R47 


2I0(>0684 


4 


RESISTOR: VAR;TRMR» 800 OHM 10% C 


73I3S 


T2PRB00K 


ABR48 


068410(1 




RE5ISTOR:FXO;tOOOHMIO% .26W CC 


01131 


CD ion 


MR4B 


07670274 




RESISTOR: FXD; I.21K I%.I2SW F TUBULAR 


24646 


;C4im'TM213F 


MRU t 


07570421 


6 


RESISTOR: FXD; B2S OHM 1%.I25WF 


34546 


C4-tm-T0-826H F 


' MR5I 


07670200 




RESISTOR IK t%,l2SWF 


34848 


C4-1/8-TO-IK1-F 


MRS2 ' 


068422(1 




RESISTOR; FXD; 220 OHM 10% .28W CC 


01131 


CB22I1 


MA53 


0684-3311 




RESISTOR; FXD;330 OHM I0%26WCC 


0II2I 


CB33I1 


AIR64 


08841001 




RESISTO R; FXD; 10 OHM 10% .26W CC 


01121 


CBIOOI 


MRK 


07670283 




RESISTOR: FXD:2K l%.12SW F TUBULAR 


24846 


C4-1/8T0-200IF 


MRM 


0767-0410 




RESISTOR; FXO: HI OHM 1% .I2SW F TUBULAR 


24846 


C4-I/S-TO.H1R-F 


MRB7 ’ 


06641031 




RESISTOR lOK I0%.26WFC 


01 121 


C81031 


MRU 


06880086 


2 


RESISTOR; FXD; 2.61 K t% .1 KW F TUBULAR 


I62BB 


C4.1/8-T0281I F 


MRiB 


06041001 




RESISTOR; FXD; 10 OHM 10%.26WCC 


01 121 


C81001 


MRU 






DELETED 






MR81 


07670488 




RESISTOR: FXO;909K 1% .126W F TUBULAR 


larai 


MFFI/B-T-1 


MR63 


0767-04U 




RESISTOR: FXO: tOOK 1% .126W F TUBULAR 


24646 


C4-I/8-T0-1D03F 


MRU 


07670484 




RESISTOR BOOK 1% .I2SW F TUBULAR 


24646 


C4-1,i-T0-1Bl F 


MRM 


07670488 




RESISTOR: FXO: 909K 1% .126W F TUBULAR 


10701 


MFF-1/8T-I 


AflR66 


06841081 




RESISTOR: FXO: tOM 10% -2SW CC TUBULAh 


01121 


CBI061 


1 MRU 


06841021 




RESISTOR; FXD; IK 10% -2SWCC TUBULAR 


01121 


CSI021 


' MRe7 


06843321 




RESISTOR: FXD; 33K 10% ,2EW CC TUBULAR 


01131 


CB3321 


MRU 


07670283 




RESISTOR: FXD: 2K 1% .126W F TUBULAR 


24846 


C4-1/8-T0200I-F 


MRU 


07670284 




RESISTOR lUONM 1% .126W F TUBULAR 


24546 


CA-I/B-TOIBI-F 


A8R70 


0767-0487 




RESISTOR 82SK 1% .I2SW F TUBULAR 


2S480 


07670487 


MR7I 


0767-0488 




RESISTOR 9Q8K 1% .I26W F TUBULAR 


36460 


07B7O488 


MR}} 


06842221 




RESISTOR: Fx6;2.2K 10% .26W CC TUBULAR 


01121 


CS2221 


ABR73 


07670485 




RESISTOR BB1K 1% .I26WF TUBULAR 


26480 


07674M88 


ASR74 


06842221 




RESISTOR; FXD; 2.2K 10% -26W CC TUBULAR 


01121 


C82221 


MR7B 


06842221 




RESISTOR: FXD: 23% 10% .26W CC TUBULAR 


0II2I 


CS222I 


MR75 


0684-2211 




REStSTQI^:FXO;220CHM 10%.26WCC 


01131 


CB72I1 
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Model 1710B 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



, Reference 
Designation 


HP Part 


A8R7> 


0663 2706 


A8R7B 


0684 3721 


A8R79 


0684-1011 


A8RBO 


0767C734 


A8R8I 


07670416 


ABR82 


07670283 


Aans3 


0696-3431 


A8R84 


069B-343I 


A6A85 


06fl4 30Qt 


A8RB6 


0664 0371 


A8R87 


07670409 


A8RB8 


0884-1011 


A6RS9 


21000664 


A6R90 i 


0684.2321 


A8R9I 


06983163 


A8H92 


06843901 


A8R93 


0664 2211 


.48R94 


06842211 


A3R9S i 


07574M34 


ABRBB^ 


0767 0419 


ABR97 


0767-0417 


ASRB6 1 


06980064 


A6R99 1 


0664^3321 


ASR^OO I 


06843001 


ASRIOI ' 


06841031 


A8RI02 


06843321 


A8RI03 

A8RI04 


08843231 


A8RI06 


0684X21 


A6R106 


07B74M28 


ASRI07 


OM4-337I 


A6RI06 


06986612 


A8RtOB 


06986612 


A8RII0 


0696' 344 1 


ABHtll 


0787-0417 


ASRII2 


0787C4X 


A8RI13 


0767-0428 


ASRi;4 


06987401 


ASRII6 ' 


0696 66t2 


A6RI16 


06841011 


A8RII7 


0684X21 


A8RII8 


08833901 


A8RI19 


OeD83IX 


A8RIX 


0664*10)1 


A8R12I 


0684X21 


A8R122 


06843901 


A8R123 


06983446 


A8R124 


07K74M06 


A8RI2S 


06843901 


A8RI26 


0684X21 


A8RI27 


0684-1X1 


A8R12B 


0664-tOOI 


A8RI2B 


0767-0278 


A8R1X 


0767<I4M 


ASRI3I 


0684*1031 


ASRI32 


0767-0447 


A8RIX 


21080664 


«lA8RI34 

ABRI38 


0757^404 

0767-0407 


A8RIX 


0757-0401 


A8RI37 


0884X11 


■ A8RI38 


06841X1 


ABR1X 


07674>46& 


A8RI40 


X98008B 


A6R14I 


07670436 


A8RI42 


07S7O4X 


A8RI43 


0787-0440 


A8RIU 


07670461 


AaRI48 


0767-0451 


A8HI46 


21080668 


ABR147 


07670284 


A8RI4S 


31XX11 


ABRI49 


07870437 


A8RI60 


0767046) 


ABRIEI 


0787-0461 


A8R752 


07670124 


A8R163 


21083362 


, A8RI64 


07670124 


A8RIB6 


0767-0410 


AflRtftO 

,1 


07670410 



Qty 



Description 



Mfr 

Code 



Mfr Part Number 



RtSISTQ R; rXD; 27 OHM S« .28W CC TUBULAR 
RESISTOR; FXD;7.7K IIK.26WCC TUBULAR 
RESISTOR; f XD; 100 OHM lOK .2SW CC 
RESISTOR; «X0;l.2tK 1« .2SWF TUBULAR 
RESISTOR; FXD; El I OHM l%.)2SWF 

RESISTOR; FX0;7Kt% .12SWF TUBULAR 
RESISTOR; FXD; 23.7 OHM 1« .I2SW F 
RESISTOR; FXD; 23.7 OHM IK ,I2SW F 
RESISTOR 3« OHM I0K.2SWCC TUBULAR 
RESISTOR; FXD;3.7 0NM lOK .2EWCC 

RESISTOR; FXD; 274 OHM IK.17EWF 
RESISTOR: FXD; 100 OHM 10% JSWCC 
RESISTOR;VAR;TRMR.BOO'JHM lOKC 
RESISTOR; FXD; 2.2X tOK .2SW CC TUBULAR 
RESISTOR; FXD; 3.83K IK . 1 2SW F TUBULAR 

RESISTOR; FXD; 3S OHM lOLs .2BWCC 
RE SISTOR; F XO; 220 OHM IDK .2SW CC 
R E5IST0R; FXD; 220 OHM tOK .2SW CC 
R ESISTOR; F XD; S.B2K IK .SW F TUBULAR 
RESISTOR; FXD;8B1 OHM 1K.T2BWF 

RESISTOR; FXD; SS20HF’. IK .I2EWF 
RE5ISTOR;FXD;2.ISK IK .I2SW F TUBULAR 
RESISTOR; FXD; 3.3X tOK .2SW CC TUBULAR 
RESISTOR; FXD; 39 OHM TOK .2SW CC 
RESISTOR; FXD; lOK 10K .2EW CC TUBULAR 

RESISTOR: FX0;3.3K 10K .2SW CC TUBULAR 
RESISTOR; FXD: 2.2X 10% .2SW CC TUBULAR 
DELETED 

RESISTOR; FXD; 3.3K tOK JEW CC TUBULAR 
RESISTOR; FXD; I.B2K IK .12EW F TUBULAR 

RESISTOR: FXD; 3.3K 10K .2EW CC TUBULAR 
RESISTOR; FXD; 2K .IK .I2SW F TUBULAR 
RESISTOR; FXD; S'' ,1K .12BW F TUBULAR 
RE5ISTOR;FXO;2tSOHM IK.I2EWF 
RESISTOR; FXD; EB2 OHM IK .I2SW F 

RESISTOR; FXD; TEC OHM IK .I2SW F 
RE5IST0R;FXD; I.B2K IK . 1 2EW F TUBULAR 
RE5I ST0R;FXD;1.7IK. IK .I2EWF TUBULAR 
RESISTOR; FXD; 2K.IK.12SW F TUBULAR 
RE5I STOR; FXD; 100 OHM 1 0K .2EW CC 

RESISTOR: FXD; 33K I0K.2SWCC TUBULAR 

RESISTOR; FXD; I7BK IK .I29W F TUBULAR 
RESISTOR; FXD; 100 OHM lOK JSWCC 
RESISTOR; FXD; 3.3X TDK .2SW CC TUBULAR 

RESISTOR; FXD; 39 OHM lOK .2SW CC 
RESISTOR; FXD; 34B OHM IK.I2SWF 
RESISTOR; FXD, IS2 OHM IK .I2SW F 
RESISTOR; FXD; 39 OHM I0K.2E’I CC 
RESISTOR; FXD; 3.3K 10K ,2SW CCTUBULAR 

RESISTOR: FXD; ID OHM I0K.2BWCC 
RESISrOR:FXD;tOOHMIOK.3SWCC 
RESISTOR; FXD; I.7BK IK .I2SW F TUBULAR 
RESISTOR; FXD; 909 OHM IK.I2EWF 
RESISTOR: F XD; lOK lOK .2SW CC TUBULAR 

RESISTOR: FXD, 18.2K IK .I2EW F TUBULAR 
RESISTOR; VAR; TRMR, EDO OHM lOKC 
RESISTOR; FXD; 130 OHM 1K.12EWF 
RESISTOR: FXD; 200 OHM IK .I2EWF 
RESISTOR: FXD; 100 OHM IK .12SWF 

RESISTOR;. XD.-3X OHM I0K.2SWCC 
RESISTOR; FXD; lOK lOK ,2fiW CC TUBULAR 
RESISTOR: FXD: 3B.SK IK . 1 2EW F TUBULAR 
RESISTOR 2.SIK OHM IK .I2SW F TUBULAR 
RESISTOR 3.92K IK ,I26W F TUBULAR 

RESISTOR FXD; 4.32K IK . 1 2SW F TUBULAR 
RESIST0R;FXD;7.EK I K. I2SW F TUBULAR 
RESISTOR. •XD;24.3K IK .I25W F TUBULAR 
RESISTOR: FXD; 243K IK . 1 2EW F TUBULAR 
RESISTOR; VAR: TRMR, 100 OHM lOKC 

RESISTOR; FXD: tfiOOHM IK.I2EW F 
RESISTOR: VAR; TRMR. IK OHM lOKC 
RESISTOR: FXD; ISK IK .I2SW F TUBULAR 
RESISTOR; FXO;24.3K IK .I2BW f TUBULAR 
RESISTOR: FXD: 24.3K IK .12EW F TUBULAR 

RESISTOR; FXD: 39.2K IK .I3EWF TUBULAR 
RESISTOR: VAR; TRMR.SOK OHM 10KC 
RESISTOR; FXD; 39.2K IK .I2SW F TUBULAR 
RESISTOR;FXD;30IOHM IK.I2SWF 
RESISTOR; FXD; XI OHM IK.12SWF 



01121 

0II2I 

0II2I 

24B4S 

24S4S 

24E4S 

01888 

03S83 

0II2I 

01121 

24E4B 
Cl 121 
73 IX 
01121 
IE299 

0II2I 

01121 

0II2I 

30963 

24545 

24E4B 

16299 

01121 

01121 

01121 

01121 

0II2I 

0II3I 

24E4L 

0II2I 

19701 

19701 

16299 

24546 

24S4S 

24545 
30963 
19701 
01121 

0II2I 

16299 

01121 

01121 

0II2I 
16299 
24 646 
0II2I 
0II2I 

01121 

0II2I 

24E4S 

24646 

0II2I 

24646 

73IX 

24646 

24546 
24646 

01 121 
0II2I 
24146 
16299 
24646 

24646 

24646 

24646 

24646 

73IX 

24646 

32997 

24646 

24646 

24546 

24646 

32997 

24646 

24646 

24646 



C82706 

CB272I 

CBIOII 

C6-I/4-T0-121I F 
C4I/B.TD61IRF 

C4.I/8TD200I.F 

PMEB6I/BTD23R7F 

PMEB6-I/8-TD23R7F 

CB360T 

CB27GI 

C4 l/8-Ta274R F 
CBIOII 
72PR600K 
CB222I 

C4 I/8 TD383I F 

CB3901 

CB22II 

CB22II 

MF7C.I/2TD662I F 
C4-1/8-T068IR F 

C4-1/8.T0662R F 
C4l/B-Ta2151 F 
CB332I 
CB39( 

CS103I 

CBX2I 

CB2221 

CBX2I 

C4.I7B T0-I62I F 
C8X2I 

MF4C'I/8 T2.200I B 
MF4C'I/8T7 200I B 
C4-I/8-TD2I6R F 
C4-I/BT0662N F 

C4.1/8-TD761 F 
C4I/8TDI621 F 
MF4C.I/8.T2 I7II B 
MF4C I/8 T2-200I B 
CBIOII 

.C8X2I 

C4-1/8TDI782F 

CBIOII 

CBX21 

CB3901 

C4 I/8-T0346R r 
C4I/B-T0-162RF 
C8390I 
C6U2I 

CBIOOl 

CBIOOl 

C4.1/8-TIH78I F 
C4-l/8-TD90iRF 
CB103I 

C4-I/8.TDI672F 
72FRBOOK 
C4 I7BTDI3I F 
C4 I79-TDXI F 
C4 I.'B.TDI0I F 

C8XII 

C8I03I 

C4.|/8.rD3667F 
C4 I/S-T02611 F 
C4.1/B-T03921 F 

C4I/B-T04321 F 
C4 I/B-TO7601 F 
C4I/B-T0-2432 F 
C4.I/B.T&2432F 
72PR1MK 

CF-I/BTO-IEI F 
338BPI-I02 
CA-I/B-TOIEOI'F 
C4 I/B-TD2432 F 
C4 I/BTD2433F 

CS.I/4TD3022F 
33S9PI603 
CM/4TDX22F 
C4.|7B.TDXIR'F 
C41/B TDXIR F 
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lieplaceable Parts 



Mode! 17I0B 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


ABRlSr 


0767-0398 




RE5IST0R;FXD;79 0HM IX. 126W F TUBULAR 


34545 


C4-WTG76ROF 


Aentu 


0767-0398 




RESISTOR; FXDi 76 OHM l%.129W F TUBULAR 


246*6 


C4'1/B'TD75RGF 


ABRI69 


0767-0417 




RE5ISTaR;FXD;6620HM IX .I2SW F TUBULAR 


34546 


C4-I/B-TD662R n 


ABRISO 


07670283 




RESIST0R;FXD:3K IX.I26WFTU6ULAR 


24646 


C4I/B-TG3001-F 


ASRISt 


0757H3283 




RESISTOR' ‘XD;3K IX. I26WF TUBULAR 


2*646 


C4-I/8-T0200I F 


A8Rt63 


0666-3311 




R£SIST0R;FXO;330 0HMI0X .26W CC 


0TI31 


cexii 


ABN 163 


0684'133T 


3 


RESISTOR: FX0;I.2K 10X .26WCC TUBULAR 


G1I31 


CB1331 


AflRtft4 


0608^3439 




RESISTOR; FXD; ITS OHM IX .13BW F TUBULAR 


3B460 


06M34X 


ABRteS 


0767-0*16 


2 


RESISTOR: FXD:6tl OHM 1X.126W 


3B460 


07570416 


A6R166 


07670*18 




RESISTOR; FXO; 511 OHM IX .I36W 


38480 


07570416 


AaRifl? 

A8R168 


0767 0282 




nESlSTOrt;7XD.32l OHM t\.136WF TUBULAR 
OeiETEO 


24646 


C4-l/B-Ta32IRF 


A8R166 


07670398 




RESISTOR; FXO; 76 OHM IX .129WF TUBULAR 


34646 


C41/B.T0-1311 F 


A8RS70 


0767 0460 




RESISTOR 432K IX .I2SW F TUBULAR 


26*60 


0767G480 


A6RI7I 


07670*80 




RESISTOR 432K IX .I36W F TUBULAR 


3S480 


07670460 


A6RI72 


0684-1021 




RESISTOR: FXD; IK I0X.26WCC TUBULAR 


0II2I 


CB102t 


A6RI73 


0664-1021 




RESISTOR; FXD: IK I0X.39T. 


0II2I 


CB102I 


ABA174 


0683-2229 




RESISTOR) XOKM6X.25WCC 


01131 


C83335 


A8Rt/B 


Dess' 6616 




RESISTOR 680 OHM 6X ,26W CC 


01)31 


C86616 


AaP.176 


0684-1061 




RESISTOR 1M0HM 10X.26WCC 


01121 


CBI06I 


7>8RI79 


0684-1011 




RESISTOR too OHM 10% .26WCC TUBULAR 


01121 


CBtOII 


A6SI 


31010669 




SMITCH 


28480 


31010666 


A6U1 


18280066 


e 


IC: LIN; OPERATIONAL AMPLIFIER 


07263 


778HC 


A6U3 


6061 -niB 


3 


ASSY, SUBSTRATE 

INOT SUPPLIED W/A8. ORDER SEPARATELY! 


28460 


5061-3010 


ABU3 


IB2T0001 




1C; UN;TRAN5fST0R ARRAY 


03735 


CA3046 


A8U4 


16280066 




IC: LIN; OPE R.XTIONAL AMP L IF 1 E R 


07763 


776HC 


A6U6 


6081-3019 




ASSY. SUBSTRATE 

INOT SUPPLIED W/AB, ORDER SEPARATELY! 


36480 


6C81-X19 


AaU6 


162TOOQI 




IC:UN;TRANSISTOR ARRAY 


03735 


CA3048 


ASU7 


1631 0001 




IC; LIN; TRANSISTOR ARRAY 


07735 


CA3046 


ASVR1 


1902-3048 


4 


DIODE; ZENER: 348V VZ; .4W MAX PD 


04713 


SZ 10030 50 


ABVR3 


1902-3048 




DICOE; Z€NER; 3.4AV V2; AW MAX PO 


04713 


SZ IXX60 


ABVR3 






DIODE; ZENER; 3.48V VZ:.4W MAX PD 


04713 


SZ 10939 50 


ABVR4 


1902-3048 




DIODE; ZENER; X4BV VZ; .4W MAX PO 


04713 


SZ 10939-50 


A6VR6 


10073104 


1 


DIODE; ZENER; B.62V VZ;.4WM»>' - ■ 


04713 


SZ 10039-110 


A8VR6 


19020029 




DIODE; ZENER; lOV VZ; AW MAX PD 


04713 


5ZIXX182 


AOWI 


0172081820 


1 


CABLE ASSY, COAX 


28480 


0173061620 


ABXUt 


12000793 


5 


SOCKET, ELEC, (CRCONT DIP SLDR TERM 


717B5 


1309092061 


A8XU7 


'3000438 




SOCKET, E L EC, IC I8C0NT DIP SLDR TERM 


340G6 


583630 1 


A8XU3 


12000*41 




SOCKET, ELEC, IC I4 C0NT DIP SLDR TERM 


24996 


58353M 


A9XtJ4 


11000763 




SOCKET, ELEC.IC8C0NTDIP5LDRTERM 


717BS 


lUBSBZXI 


ASXU6 


12000438 




SOCKET, ELEC, IC 164XINT DIP SLDR TERM 


34906 


5836391 


ARXU4 


12000*41 




SOCKET, ELEC, IC I4C0NT DIP SLDR TERM 


34906 


583537-1 


A8XU7 


13000441 




SOCKET, ELEC, IC I4C0NT DIP SLDR TERM 


34995 


56363M 


AO 


0172066647 


1 


BOARD ASSY. DELAYED SWEEP SWITCH 
CAPACITOR; FXD; 47PF H0X 600WVDC 


26460 


0173066547 


A6CT 


016001 16 




16299 


C4.I/8 TOI7BR F 


AK2 


01214)496 


6 


CAPACITOR VAR 19/18.7 PF 


76480 


013l>0405 


AOCO 


01600083 


1 


CAPACITOR;FXD: lOPF > .6XBOOWVDC 


78480 


01500063 


A9C4 


01400218 


4 


CAPACITOR; FXD; I60PP t2X30CMVDC 


73136 


DM16F161G0300WV1CR 


ASCS 


01*00318 




CAPACITOR; FXD; I66PF i3X30aWVDC 


73136 


DM15F161G0300WV1CR 


A8C8 


01603451 




CAPACITOR;FXD;.OIUF <60-20% tOOWVDC 


28480 


01BG346T 


A9C7 


01800197 




CAPACITOR; FXD; 2.2UF »IOX 20VDC TA 


56389 


1600335X9030A3 


ABCS 


01600107 




CAPACirOR;FXO;2.2UF tl0X20VDC TA 


56369 


150D326X0030A2 


ABCS 


01800197 




CAPACITOR;FXD;2.2UFt HTXTOVDCTA 


56389 


1500335X9030A3 


ABCIO 


01310406 




CAPACITORVAR 1,9/15.7 PF 


78480 


01310495 


ASCII 


01602261 


3 


CAPACITOR; FXD; IBPF i BX600WV0C 


25480 


016G22SI 


A0CI3 


0t214HB6 




CAPACITORVAR 1,9/16.7 PF 


38480 


0131-0405 


ASCI3 


0T60O074 


7 


CAPACITOR: FXO BOPF I2X 300WVDC 


38480 


01600074 


ABCI4 


01603461 




CAPACITOR; FXD; 9IUF <60-20% 100WVDC 


36480 


C160345I 


A9C15 


01603324 


2 


CAPACITOR; FXD: lUF i6X lOOWVDC 


36480 


01603334 


A0C16 


01603461 




CAPACtTOR;FXO; -OIUF <60-20% lOOWVDC 


»460 


01603451 


ASCI7 


01603461 




CAPACITOR; FXO; .OIUF <60-20% lOOWVDC 


38480 


01603451 


ASCIS 


0160-3451 




CAPACITOR; FXD; .OIUF <80-20% lOCW/VDC 


3S480 


01603451 


ASCIS 


01602290 




CAPACITOR; FXD; 6.1PF I26PF600WVOCCER 


73983 


301000 C0H0579C 


ASCRI 


loot 0040 




DIODE: SWITCHINO: XV MAX V RM SOMA 


38480 


1001-0040 


ASCR2 


190100*0 




DIODE: SWITCHINO; XV MAX VRM SOMA 


78480 


intco40 


A9CR3 


19010040 




OIODE;8WITCHINa: XV MAX VRM 60MA 


78480 


10010040 


ASU 


91400119 




COIL;FXO;MOLDEORF CHOKE. 22UH 10% 


83143 


33 4473 8K 


A9L7 


017^30 




CORE: MAO SHIELDING BEAD 


03114 


5659056A3/4A 


A9L3 


0I7O4X}» 




CORE.MAQ SHIELDING BEAD 


03114 


5659068A3/4A 


ABU 


91700039 




CORE, MAG SHIELDING BEAD 


02114 


S6 50O66A3/4A 


ASLB 


91700029 




CORE, MAG SHIELD! NG 0 EAD 


03)14 


56'59066A3/4A 


ABMPI 


14601148 


2 


SPRING; TORSION 




OBO 


A8MP2 


01B4033502 


2 


ROLLER: DETENT 




0184033503 


ABQI 


16630036 




TRANSISTOR PNP St P0*3I0MW FT-260MHZ 


38480 


18530036 


A8Q3 


16630038 




TRANSISTOR PNP SI P0*310MW FT-260MHZ 


38460 


leuoox 


ABQ3 


1863 02U 


2 


TRANSISTOR PNP SI PO’SIOMW PT-EOOMHZ 


38480 


1853 0344 


ASQ4 


16150081 




TRANSISTOR; JFETNCHAN D MODE 51 


01395 


3N5345 




18640019 


6 


TRANSISTOR NPN SI T0-1B PD-360MW 


38480 


1854 OQ 10 


Asoe 


1664,0628 




TRANSISTOR NPN $1 T092 PO-625MW 


04713 


MPSH17 


AOO/ 

t 

' 1 
J : 


1^ >0681 


7 


TRANSISTOR NPN 51 


28460 


18640601 
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Model 1710B 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A0Q8 


16630036 


1 


TRANSISTOR l-NP SI PO"3tOMW FT-2B0MHZ 


26480 


16630036 


A909 


1664 0601 




TRANSISTOR NPNSI 


28480 


1B64C691 


AORT 


0606-3446 


1 


RESISTOR; FXD:383 OHM 1% .I26W P 


16200 


C4 1/8 TO-383fl F 


A0R2 


07670280 




RESISTOR: FND; IK l» .126W F TUQUIAR 


24646 


C4I/BTM001-F 


A9R3 


0757076R 


2 


RESISTOR; FXD:0 00K 1% .I26W F TUBULAR 


30983 


MF4C.1/BT00091 F 


A9R4 


0684-2201 


4 


RESISTOR; FKO;22 OHM 10».2SWCC 


01121 


C82201 


A0R6 


0606 0062 


1 


RESISTOR; PXO, 464 OKM 1% .I26W F 


16299 


C4I/8T04640F 


AQRe 


0757 0420 


1 


RESISTOR; FXD,7EOOHM IX .I26W F TUBULAR 


24646 


C4-I/8 TO-761RF 


A9R7 


068^1035 


2 


RESISTOR; FXD; 10K 6X .2SWCC TUBULAR 


01121 


C61036 


A9R8 


OeRASOOl 




RESISTOR; FXD:6< OHM 10% .26W CC 


01121 


CB6601 


A9R9 


0684-6601 




RESIST0R:FX0;680HM IO%.26WCC 


01121 


CB6601 


A9R10 


0687 1621 


7 


RESISTOR; FXD; 16X 10% .6W CC TUBULAR 


01121 


EB1B21 


A8RII 


0684 4721 


2 


flESISTOR;FXD;4.7K 10% .28WCC TUBULAR 


01121 


C84721 


AQR12 


0687 3321 


2 


RESISTOR; FXD; 3.3K 10% .8WCC TUBULAR 


01121 


EB332I 


ASRta 


0684 1001 




RESISTOR;FXD: 10 OHM I0%.2SWCC 


01121 


CBIOOl 


A9Rt4 


0684-1001 




RESISTOR; FXD; 100HM 10% .26WCC 


01121 


CBIOOl 


ARRIS 


0684 1001 




RESISTOR; FXD; lOOHM I0%.2SWCC 


01121 


CBIOOl 


A9RIS 


0e87'372l 


2 


RESISTOR: FXD: 2.7K 10% .EW CC TUBULAR 


01121 


EB272I 


A9R17 


06066460 


2 


RESISTOR: FXD; T.BK.nt .126W F TUBULAR 


03868 


PME68T-2 


A9H1R 


0890- S449 


2 


RESIST0R;FXD:BK.I%.t26WF TUBULAR 


X9B3 


MF4C-I/8T26001 B 


A9R10 


0606 6360 


2 


RESISTOR; FXD; lOK .1% .I28W F TUBULAR 


10701 


MF4C-1/BT9-1002B 


A9R20 


0696 6042 


2 


RESISTOR: FXD;28K .1% .I2SW F TUBULAR 


t07CI 


MF4C1/BT2-2802B 


A9R3I 


08986480 


2 


RESISTOR; FXD.80K .1% .I25W F TUBULAR 


30963 


MF4C-T/3T2 6002B 


A9R22 


0606 4168 


2 


RESISTOR; FXD; 100K .1% .125W F TUBULAR 


197QI 


MF4C-MJ-T2 1003B 


A9R» 


07874)427 




RESISTOR; FXD; 1.SK 1% .I2SW F TUBULAR 


24646 


C4 I/8 T01601 F 


A9H74 


0684 8601 




RESIST0R;FXD;660HM tO%.26W CC 


GI12I 


CB880T 


A9R2S 


0684-4761 


3 


RESISTOR; FXD; 4.7M 10% .28W CC TUBULAR 


QI12I 


C64761 


A9R76 


07870427 




RESISTOR; FXO; I.SK 1% .I2EW F TUBULAR 


24848 


C4-I/BT0-I80I F 


A9R27 


07870426 




hESIST0R;FX0;l.3K 1% .'2SW F TUBULAR 


24646 


C4-I/B.T0-IXI P 


AQR28 


07670436 




RESISTOR; FXD; 3.92K 1% .I28W F TUBULAR 


24646 


C4 I/B T0-302I F 


A9R79 


06060066 




RESISTOR; FXD; 2.8IK 1% .I26W F TUBULAR 


16290 


C4 t/B'Ta261l F 


A9R90 


2100-3066 


8 


RESISTOR; VAR;TRMfl.6K OHM 10%C 


32697 


3006P-I602 


A8R3t 


21083088 




RESIST0R;VAR;TRMR,6K0HM 10%C 


32907 


3006P-I602 


A9R22 


0767H3439 


1 


RESISTOR; FXO;S 8IX 1% .I28W r TUBULAR 


24848 


C4-1/8TG681 1 F 


A9R33 


' 07870838 




REStSTOR:FXO;7.6K 1% .SW F TUBULAR 


28480 


07870636 


A9R34 


08848801 




RESISTOR: FXD;E8 OHM I0%.26W 


26480 


0884 8801 


A9R3S 


07870434 




RESISTOR: FXD; 3.65K 1% ,I26W F TUBULAR 


28480 


07B70434 


A9R38 


07670416 




RESISTOR; FXD;S1t OHM 1% .I28W F TUBULAR 


26480 


07670416 


A9R37 


07674)446 




RESISTOR FXC ISK 1% .I2SW F TUBULAR 


24646 


C41/B-TO1602F 


A9R38 


21003384 




RESISTOR, VAR;TRMR,80K OHM IO%C 


73138 


72XR804 


A9R39 


08841011 




RESISTOR; FXD; 100 OHM 10% ,2SW CC 


01121 


CBIOII 


A9UI 


18280068 




IC;t1N;0PFRATI0NAL AMPLIFIER 


07263 


778HC 


A2XUI 


12000763 




SOCKET, ELEC.ICBCONTOIPSLDRTERM i 


71786 


13366 92061 


710 


0172066836 


1 


BOARD ASSY, HORIZONTAL DISPLAY SWITCH 
CAPACITOR; FXO; .OIUF ^60-20% tOCMVDC 


28480 


0172088838 


A10C1 


0160-3461 




2S480 


0160-3461 


A10C2 


01803481 




CAPACITOR; FXD;.OIUF *B0-20^ lOtMVOC 


26480 


0160-3461 


A10C3 


01602283 




CAPACITOR; FXD;88FF t.28FF 6O0WVDC 


72682 


XiaXCOHOBBOC 


A10C4 


01603461 




CAPACITOR; FXO; .QIUF *B0-20% I001VVDC 


28480 


01603461 


A10C6 


01603461 




CAPAC TOR; FXO; .01UF ^60-20% 100WVDC 


2S480 


0180-3481 


A10CQ 


01602261 




CAPAC .OR;FXD;l5PFt6%6O0WVDC 


26480 


01602261 


A10C7 


01603481 




CAPAC. 10R;FXD;.Q1UF ♦60^20% 10CWVDC 


26480 


01603461 


A10C8 


016O3>\61 




CAPACITOR; FXD; .OIUF iBO-20% 100WVDC 


28480 


0180 3481 


A10C9 


01603461 




CAPACITOR;PXD;.OIUF ^60-20% 10CWVDC 


26480 


0I80G4BI 


A10C10 


018O34di1 




CAPACIT0R;FX0;,Q1UF *B0^7Q% 100WVDC 


26480 


01603461 


A1K1I 


i 




DELETED 




' 


A1K1I 


01803481 




CAPACITOR; FXD:.QtUF .BO- 20% 100WVDC 


28480 


t4,»34SI 


A10C13 


01603461 




CAPACITOR;FXO;.OIUF *B0-20% tOONVDC 


26480 


PVW348I 


A10CU 


0180 34ST 




CAPACITOR: FXO; OIUF 460*20% 100WVDC 


26480 


ri60346l 


A10C1S 


01603461 




CAPACITOR;FXO:illUF .B8-20% 1CXWVDC 


28480 


01603451 


A10C10 


01603461 




CAPACITOR; FXO,- OIUF <60^20% tOONVDC 


28480 


0110.3481 


A10C17 


01603461 




CAPACITOR;FXO;^IUF 460*20% tOOWVDC 


28480 


7 01603451 


Aixia 


01600160 




CAPACITOR; FXD; 00B2UF tlO% 200WVDC 


882R9 


202P32202 


A10C19 


0180348’ 




CAPACITOR; FXO; .OIUF 400-20% 10CMVDC 


26480 


01603451 


A10C30 


.01603451 




CAPACITOR;FXO;.OIUF «60-20% 10WVOC 
DIODE; WITCHtriC; XV MAX VRM SOMA 


26480 


0160-3451 


A1KRI 


19010040’ 




26C80 


10010040 


AlOCRI 


1901 0040 




DIOOEt SWITCHING: XV MAX VRM SOMA 


26480 


1901 0040 




1281 3272 


2 


CONNECTOR; 8C0NT, FEM, POST TYPE 


27264 


09 62 308312148 60 


A1QJ2 


1261 3274 


2 


CONNECTOR: 4C0NT. FEM. POST TYPE 


27264 


0982-304312148-40 


A10U 


91700029 




CORE; MAO:SHIELDING BEAD, .13800 .047 


02114 


66690 66A2MA 


A10I.3 


91700029 




C0RE;MAC4SHIKDIKC BEAD, .13800 JM7 


031T4 


68-B906BA2/4A 


AIOt.3 


91700029 




CORE; MAG, SHIELDING BEAD .138 00 047 


021T4 


66 690e6A3/4A 


A10L4 


91700029 




CORE: MAC. SHIELDING BEAD .13800 047 


021T4 


S889066A2/4A 


A10QI 


18840648 




TRANSISTOR NPN SI PO-TOOMW FT>1.4GHZ 


26480 


18640646 


AIOOI 


18640848 




TRANSISTOR NPN SI PO-200MW FT-1.4GH2 


28480 


18840648 


A10Q3 


18830362 


4 


TRANSISTOR PNPSI PD*360WW FT^IGHZ 


28480 


1683 0382 


A10Q4 


18830382 




T R ANSiSTOR PNP SI PD-360MW FT* 1CHZ 


28480 


18880382 


A10Q0 


IB630362 




TRANSISTOR PNPSI PD*360MW PT-IGH2 


2S480 


1G630362 


Aloas 


IB600352 




TR AKStSTO R PNP 51 P0*360MW FT* 1GHZ 


26480 


IB830382 


AtOQ7 


18840648 




TRANSISTOR NPN SI PD-200MW FT<1.4GHZ 


2S4S0 


1664 0646 


Aiooa 


1884 0648 




TRANSISTOR KPN SI PO-200MW FT*1.4GHZ 

t 

\ 


23480 


166-;0646 
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Replaceable Parts 



Model 1710B 



Table 6*2. Replaceable Parts (Cont'd) 



Reference 

Designation 


1 'mber 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AIORI 


07670434 




4 


R<6IST0R;F7(0;3.66K t%.l26W f 7U6ULAR 


34546 


C4-1,'8-T0-366I F 


AtOR2 


DS84I00I 






RESISTOR: FXD; to OHM I0%.26WCC 


01121 


ceiool 


ATons 


060^3447 




1 


RESI5T0R:FX0i4220HMI%.12SWF 


16266 


C4-1/a-T0-433R F 


A10R4 


07670264 






RESISTOR; FXD; 160 CHM IX .I26W F 


24546 


C4-1/B-T0-I5I F 


A10R5 


07670264 






RESISTOR; FXD; ISO OHM 1% .I2SW F 


24548 


C4-1/8-T0-I8IF 


Along 


07670284 






RESISTOR; FXD: ISO OHM IX.I26W F 


24646 


C4 I78.TO-180R F 


A!0R7 


0767 0304 






RESISTOR 6U OHM IX .I26W F TUSULAR 


34546 


C4 I/RT0B1RI F 


AI0R8 


0767 0204 






RESISTOR 61.1 OHM IX .I26W F TUBULAR 


24546 


C4 I/B-T081RI F 


AIORS 


07570616 






RESISTOR 662 OHM IX JWFTU6ULAR 


28460 


0757^15 


AIQRIO 


076M060 






RESISTOR 166 OHM IX SWF TUBULAR 


38480 


075M060 


AtORII 


0767 0401 






RESISTOR; FXD; 100 OHM IX .I26W F 


24646 


C4'?/B'TO't01F 


A10RT2 


0757040t 






RESISTOR: FXD; 100 OHM tX .I26W F 


24546 


C4-T,'B-TGt01-F 


AtORtl 


060&3429 




? 


RESISTOR; FXD; 16.6 OHM IX.I26WF 


03868 


PME6B-1/8-TOI6R6F 


AtORM 


06003420 






RESISTOR; FXD; 16.6 OHM IX.I26WF 


03888 


PME56-I/B-TOI9R6F 


AI0R15 


07670060 




1 


RESISTOR;FXD; 121 OHM IX .26W F TUBULAR 


30663 


MFB2C-I/4T(H21R F 


AlORIt 


06842201 






RESISTOR; FXD; 22 OHM lOX .26W CC 


01121 


CB220I 


AI0RI7 


06642201 






RESISTOR; FXD; 22 OHM lOX 2SWCC 


01121 


CB330I 


A10R1S 


oes^fiQti 




1 


RESISTOR; FXO; 660 OHM 1 OX .2SW CC 


0)121 


csean 


A10RI9 


07B7-04Q1 






RESISTOR; FXO; inoOHM IX .I2SW F 


24646 


C4-1/B-TGI0I F 


AI0R20 


07670617 




2 


RESISTOR; FXD;7600HM 1% F TUBULAR 


30683 


MF7O1/2-T0-7B1 F 


AIQR2t 


07670617 






RESISTOR, -FXD; 760 0HM 1X,6WFTU6UWR 


30683 


MF7C-I/2T07B1 F 


AI0R» 


21003361 




1 


RESISTOR;VARiTRMR.600 0HM lOXC 


73138 


73XR501 


AI0R» 


0757-0401 






RESISTOR;FXD; 10OCHM IX.I2SW F 
R E SI5T0R; FXD; 660 OHM tax .2SW CC 


24648 


M-l/B^TOIOt F 


A10R24 


06646611 




2 


01121 


C8681T 


Atonn 


06641021 






RE5ISTOR;FXD,-1K10X.26WCC U8ULAR 


0II2I 


CB1021 


AtCR?a 


0684-0511 






RESISTOR: FXD; 680 OHM IOX.26WCC 


01121 


CB6611 


A10R27 


06641021 






RE$ISTOR:FXO:IKIOX.26WCCTUeULAR 


01121 


C6I021 


AI0R2S 


0684-1001 






RESISTOR: FXO; 10 OHM I0X.2SWCC 


01 121 


CB1001 


A10R29 


07670263 






RESiSTUR; FX0;3K 1% .T36W F TUBULAR 


24648 


C4-1/B-T0300T>F 


A10R30 


07670416 






RESISTOR; FXD;61I OHM IX.I2SWF 


24646 


C4I7B-T0B1IRF 


AI0R3I 


07670434 






RESISTOR; FXD; 366K IX .I26W F TU8ULAR 


24546 


C4-I/B-T0366I-F 


A1QR32 


07670422 






RESISTOR: FXO: 000 CHM IX .1 26W F TUBULAR 


34546 


C4-)/B-TOD09R F 


AI0R33 


07570093 






RESISTOR 47.60HM IX. I26WF TUBULAR 


26480 


0757C393 


A10R34 


07670363 






RESISTOR 47.6 OHM IX .I26W F TU6ULAR 


26480 


0767-0363 


AIOSI 


31010676 




1 


SWITCH 


2S450 


31010678 


Ail 


0172066646 




1 


60AR0 ASSY, MAIN SWE EP SWITCH 
CAPACITOR; MO; 30PF i6X 60OWVOC 


28480 


0172066646 


AltCI 


01400203 






72136 


0M16E300J0600WVICR 


AIIC2 


0160-3451 






CAPACITOR; FXD; J)1UF 400-30% 10CMVD 


2B480 


0150-3451 


AIIC3 


01602767 






CAPACITOR; FXO; TOPFiSXSOOWVDC 


38480 


0160-3357 


AI1C4 


01210466 






CAPACITOR-VAR 1671 6.7 PF 


38460 


0121-0406 


A11C6 


01603461 






CAPACITOR; FXO; .OIUF teO-TOX lOOWVDC 


36480 


01603461 


AMCa 


016C346I 






CAPACITOR; FXD; OIUF leO-TOX lOOWVDC 


38480 


0100-3461 


A11C7 1 


01600167 






CAPACITOR;FXO:2.2UF ilOXTOVOCTA 


66389 


I500235X0030A3 


A11C8 


01800197 






CAPACITOR; FXO; 2.2UF ilOXTOVOCTA 


56*^9 


IEW236X0030A3 


ATIC9 


01600167 






CAPACITOR; FXO; 2.2UF ilOXTOVOCTA 


60269 


I600336X0020A3 


AltCIO 


01600167 






CAPACITO R;FXO;2.2UFtlOX20VOCTA 


66366 


1500335X9030A3 


AtICII 


01602261 






CAPACITOR; FXD; I6PF i6X WOWVOC 


3S480 


01603351 


AIICI2 


0121^98 






CAPACITOR-VAR t.6/16.7 FF 


3S4fO 


01210495 


Aticn 


01600674 






CAPACITO R; FXD; eOPF 12X 300WVOC 


38480 


01600974 


AIICI4 


0121-0406 






CAPACITOR-VAR 1,8/16.7 PF 


3S480 


0121-0406 


AI1CIS 


01603641 






CAPACITOR; FXD; OIUF iSX lOIMVOC 


64411 


HEW-193 


AtlCItt 


01003324 






CAPACITOR; FXO; lUF |6X 100WVOC 


26480 


0160-3324 


AI1CI7 


01600461 






CAPACITOR; FXD; lOOUF tlOX 3QVDC TA WET 


38480 


01800461 


ADCie 

A1ICI9 


01603461 






CAPACIT0H:FXD;J)1UF leO-TOX lOOWVDC 
DELETED 


28480 


01603461 


A1IC20 


01603461 






CAP,«CITOR; FXD; .OIUF <60-30X TOOWVOC 


38480 


01603461 


AltCRI 








DELETED 


AIICR3 








DELETED 






AIICR3 


T60I0040 






DIODE; SWITCH !N0; MV 11AX V RM 60MA 


38460 


1901C040 


AIICR4 


160IK»42 






DIODE; MULT; SILICON, DUAL 


36480 


10064XM2 


ATICR5 


16100030 






DIODE; SWITCHING: 16V MAX VRM SOMA 


3S46C 


19100030 


A1IJ1 


126)-3372 






CONNECTOR, 8-CONT. F EM, POST TYPE 


2736< 


0O52^3(21456C) 


A1IJ2 


in»74 






CONNSaOR. 4C0NT, F EM. POST TYPE 
COIL. FXD; MOLDED RF CHOKE. 4.7UH 10X 


37364 


0662-3041I2I464CI 


AilLt 


' 400144 






34328 


10/471 


A11L2 


iim0026 






CORE; MAG; SHIELDING BEAD 


03114 


6069066A2/4A 


AltMPt 


14601146 






SPRINQ: TORSION 


00000 


OfiO 


AttMP2 


0164022602 






ROLLER; DETENT 


38480 


0154033503 


AI1MP3 


12060238 






HEAT-0 ISSIPATOR. SOL. TO-36 PKG 


364B0 


1206^)335 


A11QI 


18530316 




1 


TRANSISTOR; BIPOL; SI; PNP DUAL 


36480 


18500316 


AII02 


16630244 






TRANSISTOR PNP SI CHIP PO-3IOMW 


28480 


186347244 


At 103 


18660061 






TRANSISTOR: 3FET N CHAN. 0 MODE SI 


01395 


2N6346 


At 104 


185A0723 






TRANSISTOR NPN SI 


28480 


TB54-0733 


Alios 


16640638 






TRANSISTOR NPN St P0-626MW FT-eOOMMZ 


04713 


MPSH17 


ATIQ6 


T8640691 






TRANSISTOR NPN $1 


38480 


16540691 


AII07 


T6630364 






TRMSISTOR PNP SI CH IP P0-360MW 


38480 


16530354 


Alias 


16640661 






TRANSI^R NPN 61 


26480 


1B540691 


AlIRt 


06841011 






RESISTOR: FXD: 100 OHM lOX .2SW CC 


01131 


C810II 


A11R2 


07570283 






RESISTOR; FXO; 221 OHM IX .I2SW F TUBULAR 


24648 


C4-1/9-T0331RF 


AI1R3 


07670266 






RESISTOR; FXO;9.06K IX .I26W F TUBULAR 


30083 


MF4C-I/B-TO90I9F 


A11R4 


07870280 






RESISTOR; FXD; IK 1% ,I2SW F TUBULAR 


24646 


C4-1/B-TG100I F 
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Model 1710B 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AttRS 


0884-2201 




RESISTOR; FXD; 22 OHM I0H.26WCC TUBULAR 


01121 


C83301 


AltRS 


O767 O2S0 




RESISTOR; FXO; IK \% s126W F TUBULAR 


24848 


C4-1/B-TD100I F 


AltRT 


07670437 




RESISTOR; FXO; I.6X IX .126W F TUBULAR 


24 $46 


C4.1/BTD1601 F 


1 A11RB 


a^uioss 




RE 51 STOR; FXO; tOK CX .26W CC TUBULAR 


0II3I 


C81C36 


Alins 






RESISTOR; FXD;660HM 10%.26WCC TUBULAR 


omi 


CB660I 


A11RI0 


0884-4781 




RESISTOR; FXD;4.7M 10X .28WCC TUBULAR 


01121 


CB478I 


AIIRIt 


07870427 




RESISTOR.’FXD: t.BK IX .126WF TUBULAR 


34848 


C4.1/8-TD1B01F 


A1IRI2 


068 A 332 I 




RESISTan;FXD; 33 X 0 HU IOX.28WCC TUBULAR 


0P21 


C8333I 


A11RU 


0684-1031 




RESISTO R; FX 0; 10K IQX .2SW CC TUBULAR 


01121 


C8I03I 


A1IRI4 


0884-1011 




RESISTOR;FXO;1O00HMIOX .28W CC 


01131 


C8I0II 


A11R1S 


0884 8801 




RESI$TOR;FXD;84OHMI0X.38WCC TUBULAR 


01121 


CBBOOt 


A11R18 


0884 4721 




RESISTOR; FXO; 4.7K OHM 10X .26W CC TUBULAR 


01131 


CB472T 


A1IR17 


0084-1001 




RESISTOR; FXO; 10OHM IOX.28WCC TUBULAR 


01131 


C61001 


AlIRtS 


08841001 




RESISTOR; FXO; tOOHM lOX .26WCC TUBULAR 


01121 


CBI001 


AI1R1S 


08841001 




RESISTOR; FXO; 100HM IOX.28WCC TUBULAR 


01131 


CBI001 


A11R20 


08841011 




RESISTOR; FXO; 100 OHM 10X.28WCC 


01131 


CB1011 


Annii 


08841011 




RESISTOR; FXO; 100 OHM I0X.28WCC 


0112^ 


CSI01I 


Aitnn 


0084-1011 




RESISTOR; FXO; 100 OHM lOX .26WCC 


0II3I 


caioii 


A1IR23 


08884188 




RESISTOR; FXD; lOOX .IX .I28W F TUBULAR 


10701 


MF4C.I/B TM003B 


AIIR24 


08888480 




RESISTOR; FXD; 80K .IX .I2SW F TUBULAR 


300B3 


MF4CI/8-T36C03B 


AIIR28 


00000042 




RESISTOR; FXD; 26X .IX .I2SW F TUBULAR 


117701 


MF4C.I/8 T37SO'. B 


AIIRM 


0808 8380 




RESISTOR; FXO; tOK .IX ,I26W F TUBULAR 


10701 


MP4C-1/B-T3 lOO: B 


AIIR27 


0808 8440 




RESISTOR; FXD; BK .IX .I28W F TUBULAR 


30063 


MF4C.I/8-T3 800' -8 


AtlR2S 


0006 0460 




R E SISTOR; FXD; 2.BK .1 X .I28W F TUBULAR 


03B88 


PME86-T2 


AtlRTS 


07870426 




filBISTOR; FXD; 7.3X 'X .125W F TUBULAR 


74848 


C4-t/8-TDt30t F 


AIIR30 


0707043S 




RESISTOR; FXD; 382K 6 .12SW F TUBULAR 


34848 


C4-t/8-T0392t F 


ATIH3I 


0787 0383 




RESISTOR; FXD; 2K IX 128WF TURULAR 


24848 


C4.1/B-T03C01 F 


A1IR32 


0687-2721 




RESISTOR; FXD; 2.7KI- .6 .BWee TUBULAR 


01121 


C83731 


AtIRU 


31003088 


6 


RESISTOR; VAR;TRMn SKOHM lOXC 


33»7 


3006P-1 602 


A1IR34 


21103068 




niSIST0R:VAR;T8MR. SKOHM 10%C 


32907 


3008M 802 


AtlR3S 


31003068 




RESISTOR; VAR; TRMR, SKOHM lOXC 


33M7 


3008P.1802 


A1IR3S ' 


07670438 




RESISTOR; FXO; 8.1IK IX .12SW F TUBULAR 


24848 


C4-l/BTa8tll F 


A1IR27 


07870448 




RESISTOR; FXD; I8K IX .I2SW F TUBULAR 


24646 


C4.I/B-TDI603F 


AtlR38 


06841011 




RESISTOR; FXO; 100 OHM 10X JSW CC 


01131 


C81011 


AIIR38 


31003384 




RESISTOR; VAR;TRMR,BOKOHMC 


73138 


73XR604 


A11UT 


18380088 




1C: LIN; OPERATIONAL AMPLIFIER 


07263 


776IIC 


A1WR1 


1B030041 




0100 E; 2ENER; 6 1 IVVZ; ,4W MAX PO 


04713 


SZ.I00399S 


A11X01 


12000777 


1 


SOCKET: ELEC; 1C 6CONT OtPSLDR TERM 


71788 


133 0602 060 


AI1XU1 


13000783 




SOCKET; ELEC; 1C 6C0NT DIP SLDR TERM 


71785 


1339093067 


AI2 


01730868717 


1 


BOARD ASSY.HOLDOFF/COMPARATOR 


364SO 


0173088839 


AI2Ct 


01400181 




CAPACITOR; FXD; S8PF IBX300VWDC 


72136 


DMisEeeoixuoawviCR 


AI2C2 


0160-2204 


1 


CAPACITOR; FXO; 100PF «6% 30(7^DC MICA 


3S4BO 


01807304 


AI3C3 


01800380 


1 


CAPACITOR; FXD; I500PF 4 lOX 200MVDC POLVE 


88389 


202P16202 


A12C4 


01600181 


1 


CAPACITOR: FXD: OIUF i lOX 200WVDC POLY E 


66289 


793PI0393 PTS 


AI2C6 


01800183 


2 


CAPACITOR; FXO; 022UF i tOX 21KWVDC 


66260 


393P33393 


AI2C8 


01800730 




CAPACITOR; FXO; 1UF I20X 60VDCTA SOLID 


66369 


l80D106Xa060A2 


AI2C7 


01BOOI97 


1 


CAPACITOR; FXO; 2.2UF HOX 20V0C TA 


66269 


I8X33SX9030A7 


A12CS 


ai800(M 


1 


CAPACITOR; FXD; tOOUF 476-tOX 28VOC AL 


66389 


3001070018003 


AI7C9 


01800080 


2 


CAPACITOR; F XD; lOUF ->78-IOX 28VOC AL 


66360 


30D106G025BB2 


AIXtO 


01800060 




CAPACITOR; FXO: lOUF ♦7B-10X 28VDC AL 


88389 


3001060038882 


AlXIt 


01003461 




CAPACITOR: F XD; 01 UP «BD-3DX 10CMV0C 


28480 


01803481 


AI2CI2 


01603451 




CAPACITOR; FXD: 01 UF «B0-20% 100WVOC 


76460 


0160-3461 


A12CI3 


01800107 




CAPACITOR; FXD; 2.2UF 1 10% 2QVDC TA 


68389 


1800338X903047 


A12CI4 


01B00107 




CAPACITOR; FXD: 2.2U P i lOX 20VDC TA 


66360 


I60D325X0020A2 


AI2CI& 


01800187 




CAPACITOR; FXO; 2.2UF H0X20VDCTA 


66260 


I800338X9030A2 


AI2CIS 


01800187 




CAPACITOR; FXD; 2.2UF ilOXTOVDCTA 


68389 


I800338X9030A3 


A12CI7 


01003461 




CAPACITOR; FXO; OIUF «SO-2(7X lOCMVDC 


2B480 


01603461 


AtXRI 


18010613 


T 


DIODE. MULT, SILICON. DUAL 


38480 


19010813 


A12CR2 


18010040 




DIOD E I SWITCHINO; 30V MAX VRM BCMA 


20480 


IOQ14XMO 


At2CR3 


18010040 




□ IOOE:SmTCKtNG;XV MAX VRM 60MA 


38480 


19010040 


AtVI 


I2SI-33I0 




CONNEaOR; tOCONT, MALE. POST TYPE 


17384 


0044-I1QIIA3403 lOAl 


AtTQt 


18640038 




TRANSISTOR NPN 51 PO-380MW PT-300MHZ 


26480 


16640636 


AI202 


1884 0838 




TRANSISTOR NFN SI PO*36QMW FT»300MHZ 


26480 


18840838 


At2Q3 


I664<)630 




TRANSISTOR NPN 51 PD-360MVr FT-3O0MHZ 


26480 


1664-0838 


AI2a4 


18640636 




TRANSISTOR NFN 51 PD-380MW FT-300MHZ 


2B480 


1664 0636 


AT20S 


1064^630 




TRANSISTOR NPN 51 PD-SSOMW FT-300MHZ 


38480 


18840638 


AI2QS 


18640036 




TRANSISTOR NPN 51 PD-ASOMW FT-300MH2 


7S480 


18540636 


AI207 


18644)036 




TRANSISTOR NPN 51 PD-360MW FT-300MMZ 


26480 


18640636 


A12QS 


18630088 


2 


TRANSISTOR PNP SI PO-3IOMW FT-40MHZ 


38480 


18630086 


A120S 


18630080 




TRANSISTO R PNP 51 PO-310MW FT-4MHZ 


28480 


18530086 


A12Q10 


18040642 


3 


TRANSISTOR; NPN. SI 


04713 


MP5A17 


A17Q11 


18640842 




TRANSISTOR; NPN. St 


04713 


MPSA17 


A12QI2 


1064^71 




TRANSISTOR NPN 51 PO-300MW PT-200KHZ 


26480 


16540071 


AI2QI3 


18640071 




TRANSISTOR NPN SI PO-3DOMW FT-200MHZ 


26480 


18840071 


A12Q14 


18630035 




TRANSISTOR PNP SI P0-3ICMW FT-280MHZ 


38480 


IB530036 


Aisais 


18640642 




TRANSISTOR: NPN, SI 


04713 


MP$^A17 


AI2RI 


07670446 


3 


RESISTOR; FXO; I8K IX .12SWF TUBULAR 


34648 


C4-I/S-TD-1807F 


AI2R2 


06M3311 




HESJST0R;FX0;3300HMI0X 08W CC 


01121 


C8»I7 


Ai3R3 


08843311 




RESIST0R;FXD;330OHMI0X .26W CC 


01721 


C83311 


A12R4 


0084^3311 




RESI5TOR;FXO:33()OHMTOX .28W CC 


01121 


CB331I 
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Replaceable Parts 



Model 1710B 



Table 6*2. Replaceable Parts (Coat'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


'..ns 


oes4»n 




RESIS'0R;FXt;3X0HM IO%.36WCC 


01121 


CS33II 


AURfi 


0684^33tl 




RE5iy.’0R;FXD;330 0HM IOX.36WCC 


01121 


C5331I 


At2fl7 


06S4X1I 




RESISTOR; FX0;3300HM 10% .36WCC 


onzi 


C-J31I 


At2fl8 


06S4 331I 




RE5IS ro R; FXD; 330 OHM 1 0% .36W CC 


01121 


C8X11 


AI3RB 


0884-1011 




RESISTOR; FXD; 100 OHM IO%.35WCC 


01121 


CB10I1 


AI2RI0 


07570374 




RESI5 tOR; FXD; I.3IK t» .I36W F TUBULAR 


34548 


C4-1/8-T01213F 


AT3R11 


07570427 




RESISTOR t.BKOHM t%.l3SW 


28460 


0767 0437 


AI3RI? 


06983153 




RESISrrR; FXD; 3.B3K 1% .I36W F TUBULAR 


16299 


C4-1/8-T03831 F 


At2RI3 


07570437 


3 


RESISTOR; FXD;4.76K 1% .136W F TUBULAR 


34645 


C4-1/8-T04751 F 


AI3RI4 


07670437 




RESISTOR; FXD;4.76K 1% .I36W F TUBULAR 


24646 


C4-1/BT04781 F 


AT3R15 


0767 04 15 




RESISTOR; FXD; 511 OHM 1% .136W F 


24645 


C4 1/8-TDBIIRF 


AI3R1B 


07670451 




RESI3TOR; FXD;24,3X t%.136W F TUBULAR 


34546 


C4-1/B-T0-3432 F 


A12R17 

A12Ria 


0767 0440 1 




RESISTOR; FXD;7.BK 1% .136W F TUBULAR 


24645 


C4-1/B Tfl’7601 F 


0767^44 


1 


RESISTOR; FXD; 17.IK 1% ,135W F TUBULAR 


34545 


• l/a-TD13l2F 


AlIRtB 


06844751 




RESISTOR; FXD; 4.7M 10% .35WX TUBULAR 


01131 


' J4761 


AllflJO 


0684'iOlt 




RESISTOR; FXD; 100 OHM 10% -36WCC 


01121 


C81011 


AI3R3I 


08843311 




RESIST0»6 FXO:330aHM 18% .26W 


01121 


CS»1t 


AI3R33 


0767 0437 




RESISTOR; FXO;4.7BK 1% ,136«V F TUBULAR 


34540 


C4 1/BT047B1F 


AI3R33 


0757 0441 




RESISTOR; FXO;e.36K 1% .135WF TUBULAR 


24545 


C4-tm T0625I f 


AI3R34 


0757 0383 




RESISTOR; FXO; 3K 1% ,I36W F TUBULAR 


24545 


C4 1/8 TO 2001 F 


AI3R3S 


0884-3311 




R ESI STOR; FXO; 3X OHM 10% .35W CC 


01121 


C8X1I ’ 


A13R30 


0684-1011 




RESISTOR; FXO; 100 OHM IO%.36WCC 


01121 


CB1011 


A13R37 


07670309 


1 


RESISTOR; FXD; 82,6 OHM1%.136WF 


24545 


C4-1/B-TOB3R5F 


A12R2B 


07670409 




RESISTOR; FXO; 274 OHM 1% .I35W F 


24645 


C4-1/8T0374RF 


A13R39 


0757 0*34 




RESISTOR; FXO; 3.56K I%.I3SWF TUBULAR 


24546 


C4 1/8TOM6IF 


A12R30 


07570430 




RESISTOR; FXO; 1 B2K I%.I35WF TUBULAR 


24545 


C4-1/B-T01B2I F 


A13R3I 


07570407 




RESISTOR: FXO; 200 OHM 1%.135WF 


24546 


C41/8-TOX1 F 


At3R32 


07574)373 




RESISTOR; FXD; 3.01 X 1% .136W F TUBULAR 


24645 


C4im-ToxnF 


AI3R33 


06083132 




RESISTOR; FXD; 351 OHM 1%.I35WF 


16300 


C4-1/B-T0X10F 


At3R34 


0584-3031 


3 


RESISTOR; FXD: 3-BK 10% .3BWCC TUBULAR 


01121 


C9X21 


AI3R36 


0884-1011 




RESISTOR; FXDMOOOKM 10%.25WCC 


01131 


CB10I1 


AT3R3S 






DELETED 






At3R37 


08843031 




RESISTOR; FXD; 3BK 10% .35WCC TUBULAR 


01131 


CBX21 


AI3R38 


08841001 




RE5ISTOR;FXD; 10 OHM tO%.3SWCC 


01121 


C61X1 


A12R39 


OeSAtOOT 




RESIsrOR;FXD;100HM I0%.35WCC 


01121 


CB1X1 


A12R40 


08841001 




RESISTQR;FXD; tOOHM IO%.2fiWCC 


01131 


CB1XI 


AI3R4I 


08841001 




RESISTOR: FXD; lOOHM IO%.35WCC 


01131 


CB1X1 


A12R42 


08841001 




RESISTOR;FXO.'IOOHM 10%.26WX 




CB1MI 


A13Ut 


18300008 




IC; LIN: OPERATIONAL AMPLIFIER 


07X3 


776HC 


A12U2 


1831 0001 




tC:LIN;TRANSISTOR ARRAY 


02735 


CA3048 


A12VRI 


Y0023IB2 




OlOOE; 2NR, IMV 6% D87 PD* 4W TC*t.064% 


16818 


CDM7X 


A12XU1 


13000783 




SOCKET; ELEC; 1C 5C0NT DIP SLDR TERM 


71X6 


I3S96 92091 


A12XU2 


1300044t 




SOCKET; ELEC;IC I480NT DIP SLOR TEAM 


24996 


683527-1 


A13 


017X68537 


1 


BOARD ASSY, H0RI20NTAL OUTPUT 
CAPACITOR: FXD; OIUF «B(7-30% IIXWVDC 


38480 


017X88637 


A1X1 


01603451 




X480 


01603461 




01603451 




CAPACITOR: FXO: .OIUF <50-30% lOOMVDC 


38480 


01803451 




0160- J46t 




CAPACITOR; FXD; .OIUF <50-30% lOOWVOC 


38480 


01603451 




01683461 




CAPACITOR: FXD: OIUF ♦68-20% KXMVOC 


26480 


01603451 




01310168 


4 


CAPACITOR; VAR;TRMH. PSTN. 3/1 BPF 


38480 


01310168 


HS 


01320004 


2 


CAPACITOR; VAR; 7 RM R, PSTN. 7/3PF 


73082 


5350004R 


AI3C7 


01210188 




CAPACITOR; VA R; TRMR, PSTN. .3/1 6PF 


X480 


01310158 


AIX8 


01320004 




CAPACITOR; VAR; TRMR, PSTN, .7/3PF 


73082 


535 0004 R 


A1X9 


01683461 




CAPACITOR: FXD;81UF 488-20% lOCMVOC 


X480 


0160 3451 


A1X10 


01803685 


2 


CAPACITOR; FXO; -OIUF <60-30% BOOT VDC 


28450 


01603565 


A)xn 


01803885 




CAPACITOR: F XD; -OIUF <60-30% 50WWDC 


X480 


01503855 


A1Xt2 


01503555 




CAPACITOR; FXD; OIUF <60-30% BOOWVOC 


X480 


01603855 


A1XT3 


01683461 




CAPACITOR; FXD; 81UF 488-20% lOOMVOC 


39480 


01603451 


A13CM 


01603555 




CAPACITOR; FXO: -OIUF <50-30% 600INVDC 


28480 


016OM6S 


A1X16 


01683665 




CAPACITOR; F XD; .OIUF <80-27% BOWVOC 


38480 


01603655 


A1X1B 


01602240 




CAPACITOR; FXD; 3PF t .3SPF SOW/VOC 


26450 


01603340 


A1X17 


01502240 




CAPACITOR: FXD: 3PF I.3BPF 60IMVOC 


X4S0 


0160X40 


A1XR1 


1M1O04O 




DIODE; SWITCHING; XV MAX V RM SOMA 


X4S0 


1901-0040 


A1XR2 


19010040 




DIODE; SWITCHING; XV MAX V RM SOMA 


26480 


1X100*0 


A1XR3 


1M1O047 




OlOOE; SWITCHING; XVA MAX VRM 7SMA 


3S480 


19010047 


A1XR4 


1M10047 




DIODE; SWITCHING; XV MAX VRM 76MA 


26450 


1X100*7 


AY3L1 






DELETED 






A13L2 






deleted 






A13L3 


01400170 


1 


COIL: FXD; MOLDED RF CHOKE, 3XH 10% 


343X 




A13MPI 


13000033 


2 


HEATOISSIFATOR. 5GL. T86 PXG 


X480 


1306 0033 


Aim 


15530364 


2 


TRANSISTORFNPSI PD-3S0MW FT-800MH2 


X480 


T953-0364 




15640010 


3 


TRANSISTOR NPN SI T01B FO-380MW 


26480 


15648018 




166^0019 




TRANSISTOR NPN SI TGISPO-SBOMW 


28480 


1664-0019 




18530354 




TRAN5I5T0 R PNP St PD-X8MW FT»GOOMH? 


26480 


15530364 




1864^19 


3 


TRANSISTO R NPN SI P0< 1W FT-300MHZ 


38480 


I6S404I9 




185303X 


3 


TRAN5IST0 R PNP S7 PD-1W FT"30CWH2 


38480 


18530232 




18530333 




TRANSISTOR PNP 51 PD-IW Ft-300MHZ 


3B480 


18550232 




18548419 




TRANSISTOR NPN SI PD-tW FT-ZOOHHZ 


26480 


1B540419 




07678442 


2 


RESISTOR; FXD; 10K 1% J2SW F TUBULAR 


24645 


C4-1/8'T0IX2F 




07570443 


1 


RESISTOR; FXD; lOK 1% ,I35W F TUBULAR 


24545 


C4-1/B-T01002F 


H 


07570384 




RESISTOR; FXD; ISOOHM I%.I35WF 


24548 


C4-1/B-TDI51F 

1 
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Replaceable Parts 



Table 6-2. Replaceable Parts <Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A13R4 


07570264 




RESISTOR; FXD; 160 OHM tft.l3SWF 


24646 


C4 1/8T0-161F 


AI3R6 


07670431 




n£SI5TaR;FXD:8360HM l%.136WF 


24646 


C4 I/B.T08XR F 


Anna 


07670431 




RESISTOR; FXO; 838 OHM 1% ,136W F 


34648 


C4'l/aT0626RF 


A13R7 


07670384 




RESISTOR; FX0;6U OHM 1% .125W F 


24546 


C4 I/8-T06IRI F 


A13R8 


0664 2221 




RESISTOR; FXO; 3.3K 1(7% ,26W CC TUBULA R 


01131 


CB3331 


AI3R9 


0684 3331 




RESISTOR; '-X0; 3.3K 10» ,36W CC TUBULAR 


01131 


caazi 


At3Rin 


0767 03B4 




nESlSTCP. FX0:6n OHM 1« ,12SW F 


24646 


C4.1/BT0B1RIF 


At3R11 


0684-3331 




RESISTOR; FXD;3.3K 10% .36WCC TUBULAR 


01131 


csazi 


A13RI2 


0684-3331 




. RESISTOR; FXD;3.3K 10% .3SWCC TUBULAR 


01121 


CB2221 


A13R13 


06006642 


2 


RESISfOR; FXD; 3.eK TS liWMET OX 


07716 


MX6642 


AI3RI4 


07000017 


3 


RESISTOR; FXD; 3.6K 7 % 1W VC TUBULAR 


FR003 


C33 


A13R>S 


06086643 




RESISTOR: FXD: 3.6K 3% IXW MET OX 


07716 


MX8E13 


A13Rta 


07600017 




RESISTOR; FXD; 3.9K 3% 1W MO TUBULAR 


FR003 


C32 


A13RIT 


07S7 0663 


3 


RESISTOR: FXD; 61. IK 1% AM F TUBULAR 


30663 


MF7CI/2T06II2F 


A13RI8 


07570863 




RESISTOR: FXD; 61,1 K 1% .6WF TUBULAR 


30083 


MF7C I/3T06II3F 


AT3RI0 


07670438 




RE515T0 R; FXD; 4 33K 1% . 1 36W F TUDUUn 


24646 


C4-1/B-T0432I F 


ai3r;to 


17670438 




RESISTOR: FXD:4.33K 1% .I38W F TUBULAR 


24646 


C4-1/BT04321 F 


At3R3t 


07670736 


2 


RESISTOR; FXD;C1 1 OHM 1% ,38W F TUBULAR 


24648 


C5 I/4 T0BI1H F 


AT3R32 


07670720 




RESISTOR: FX0;B11 OHM 1%.36W F TUBULAR 


24646 


C8 I/4 T0BI1R F 


AT3R33 


07610006 


2 


n ESISTO R; FXD; IQK 6% IW MO TUBU LAR 


24646 


FP32M003>i 


AT3R34 


0761 0000 




R E SISTOfl; FXO; tOK 6% IW MO TU8U LAR 


24646 


FP33M 003J 


AT3R26 


07670384 




nE5l$TOR;FXO;61,1 OHM 1%.126WF 


24646 


C4-I/RT061RI F 


AT3R3e 


07670364 




RESISTOR: FXO; 61.1 OHM 1% .136W F 


34M6 


C4.I/B.T061RI F 


A13R37 


060&31B2 




RESISTOR: FXD; 48.4K 1% .136W F TUBULAR 


16290 


C4I/8-T04643 F 


A13R2B 


06803163 




HESt$TOR;FXD;46.4K 1%.125WF TUBULAR 


16299 


C4I/&T04B42F 


A13R39 


07670443 




RESISTOR; FXD; 10K 1% .I36W F TUBUUR 


24648 


C4-I/B-TOIX3 F 


A13R» 


0767 0443 




RESISTOR; FXD; tOK 1% .I36W F TUBULAR 


24646 


C4I/B-TOIM3F 


A13VRI 


10030041 


3 


DIODE:ZENER-B.1IVVZ:.4MMAXPD 


04713 


62'10039-B6 


AT3VR3 


18030041 




0 lODE: 2ENER; 6.1 1 VVZ; .4M MAX FD 


G47I3 


SZ-1XXX 


A14 


0173068633 


1 


BOARD ASSr^CATE 


26460 


017»HSX 


A14CI 


01603461 




CAPACITOR; FXD; 01UF *60-30% toavVDC 


X480 


01603461 ' ' 


AUC2 


01603461 




CAPAaT0R;FXD:O1UF *80-20% tOOWVDC 


2S460 


016&345I 


A14C3 


01603451 




CAPACITOR; FXD: OIUF *80-20% tOOMVDC 


X480 


016G346t 


A14C4 


01600261 


6 


CAPACITOR; FXD; 1UF tlO% 3SVDCTA-60LID 


66290 


I6001XX903SA3 ; 


AI4C6 


01603461 




CAPACtT0R:FXD;O1UF *80-20% TOOVVDC 


28480 


01603461 


A14CS 


01800391 




CAPACITOR;FXD; lUF tlO% 36VDCTA80LID 


68X9 


16001XX903SA3 


A14C7 


01310168 




CAPACITOR; VAR; TRMR, PSTN, .3/1.BPF 


3B480 


01210166 


A14C8 


01210168 




CAPACiTO R; VAR; TRM R. PSTN. .2/ K6PF 


26460 


01210166 


A14C0 


01603803 


2 


CAPACITOR:FXO: OeUF t3O%600MVOC 


38480 


Q1602903 


A14CI0 


01603803 




CAPACITOR; FXO; OeUF <30% 600MVDC 


3B480 


01602903 


A14CU 


01603461 




CAPACITOR; FXD; D1UF <80-30% 100MVDC 


38480 


01603451 


A14CI3 


01603461 




CAPACITOR; FXO; XI1UF ♦BO-TOH 100WVDC 


26460 


01603461 


A14CI3 


0160 3461 




CAPACITOR; FXD; OIUF *80-30% I0(MVDC 


28460 


01603461 


A14CI4 


01800187 




CAPACITOR; FXD; 3.3UF 410%30VOCTA 


68X9 


1600226X6020A2 


A14C15 


01600261 




CAPACITOR; FXD; lUF 1 10% 36V0CTA SOLID 


68X9 


16001MXXXA3 


A14CI5 


016034^1 




CAPACITOR; FXD; OtUF *80-30% 100MVDC 


3S480 


01603461 


AI4CI7 


01801746 




CAPACITOR; FXO; 1.5UF slO%20VOCTA 


68X9 


tS00166X90XA3 


AI4C1B 


01300381 




CAPACITOR; FXD; lUF t10%36VDC TA SOLID 


B ' »i i 


1S001WX90XA3 


A14C1B 


QT800IB7 




CAPACITOR; FXD; 3.3UF 4101.30VOCTA 


68X9 


I600336XW30A3 


A14C30 


01603461 




CAPACITOR; FXO; ,01UF +80-20% lOOWVDC 


X480 


01603461 


A14C31 


01600167 




CAPACITOR; FXD; 3.30F >10% 30VOC TA 




I6003XX9030A3 


AI4C32 


01603461 




CAPACITOR: FXD; 01 UF +6O>20% lOOWVDC 




01603461 


AI4C33 


01600167 




CAPACITOR; FXD;3.3UFt10%30VOCTA 




IS003XXX30A3 


AI4C24 


01603461 




CAPACIT0R;FXD;J)1UF f60*20% lOOWVDC 




01603461 


AI4C26 


01800187 




CAPACITOR; FXD; 3.3UF >10% 30VOCTA 




I60D3XX9030A3 


AI4CM 


01603461 




CAPACITOR; FXD; .01UF *80-30% 10CMVDC 


28460 


01603461 


AI4d27 


01801748 




CAPACITOR; FXD; I5UF >10% SOVOCTA SOLID 


MX9 


I600168X9030B3 


AI4C38 


01603463 




CAPACITOR; FXD; TieUF *80-30% lOONVDC 


26460 


01603463 


AI4Ci9 


01700040 




CAPACITOR; FXD; 047UF )10% 200WVOC 


68X9 


292P47302 


AI4C30 


01800381 




CAPACITOR; FXO; lUF >10% 3SV0C TA SOLID 


66269 


I6001XX90XA3 


AI4CJ1 


01603188 




CAPACITOR; FXD; 30FF >6% 30CMVDC 


26460 


016O2IM 


AI4C32 


01600064 




CAPACITOR: FXD: lOOUF ♦7VI0%25VDC AL 


66289 


300107G020002 


A14CRI 


I90I4»40 




DIODE; SWITCHING; 30 V MAX VRM SOM A 


X480 


10010040 


AI4CR2 


16010040 1 




DIODE: SWITCHING; 30V MAX VRU 60MA 


28480 


16010040 


A14CR3 


18010040 




DIODE: SWITCHING; XV MAX VRM BOMA 


28460 


IKI0040 


A14CR4 


10010040 




DIOOE; SWITCHING; 30V MAX VRM SOMA 


28460 


IMI0040 


A14CRS 


18010040 




DIODE; SWITCHING; »V MAX VRM 60MA 


36480 


19010040 


A14CR6 


16010040 




DIODE; SWITCHING: XV MAX VRM SOMA 


3B480 


19010040 


A14CR7 


16010040 t 




DIOOE; SWITCHING; XV MAX VRM 60MA 


28460 


IMI0040 


AI4CR8 


18010040 ' 




DIODE; SWITCHING: XV MAX VRM SOMA 


X480 


1W10040 


A14CR9 


10010040 




DIODE; SWITCHING; 30V MAX VRM 6(MA 


26480 


19010040 


AI^RIO 


16010040 




DIODE; SWITCHING: XV MAX VRM SOMA 


38480 


10010040 


At4CRt1 


i60IO040 




DIODE; SWITCHING: XV MAX VRM SOMA 


2A480 


1K10040 


AI4CR»3 


10010040 




DIOOE; SWITCHING: XV MAX V RM SOMA 


28460 


IM10040 


At4CR13 


10010040 




r WOE; SWITCHING: XV MAX VRM SOMA 


38480 


1W10040 


AI4CR14 1 


IOOt-0040 




DIODE; SWITCHING; XV MAX V RM SOMA 


3B480 


19010040 


ai«;ris 


10010378 




DIO0ECENFRPXV60MA 


26480 


10010376 


AI4CRI8 


19010040 




DIOOE: SWITCHING; XV MAX VRM SO MA 


28480 


19010040 


AI4CRI7 


18010040 




0 lOOE; SWITCHING: XV MAX VRM SO MA 


X4B0 


1X10040 


AI4L1 


614^120 ' ; 




CO IL ; F XO: MOLDED HF CHOKE. 320 UH 8% 


24226 


16/333 


AUL2 , 


617(H)029 




CORE;MAG SHIELDING BEAD 


02114 


U6X68A2/4A 


A14L3 


61700029 ■ 




CORE: MAG SHIELDING BEAD 


02114 


688908SA3/4A 


AI4MPI 


13060033 




HEAT'DISSIPAT0R;SGL,T06PKG 


28480 


13060033 



See IntraducUon to this section for ordering information 
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Replaceable Parts 



Model 1710B 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


’ ' Description i 


Mfr 

Code 


Mfr Part Number 


AttOI 


18340010 


3 


transistor NPN 81 fO-360MWFT-800MH2 , 


26460 


18MWI9 


>1402 


18830038 




TRANSISTOR PNPSI PO-3IOMW rT-280MHZ 


26480 


16630036 


>1403 


. 18830038 




TRANSISTOR PNP SI PD-3ICMW PT-280MH2 


20460 


1683 003. 


AI404 


' I8C4007I 




TRANSISTOR NPN SI PO-300MW FT-290MHZ 


7R480 


1864 0071 


A140S 


18830036 




TRANSISTOR PNP St P0-3KWW FT-280*4H2 ^ 


76480 


1883 0088 


AI40a 


18840083 




TRANSISTORrNPNSI 


28480 1 < 


18540083 


AI4Q7 


18830338 ' 


1 


TRANSISTOR PNPSI P0-6-.8MWFT-60MH2 


26480 


1663 0338 


, At40a 


18830036 




TRANSISTOR PNPSI PD>3IOMWFT>780MH2 


28460 


18530035 


' AI409 1 


18840019 




TRANSISTOR NPN SI PO-360MW F r-SOOMHZ 


28480 


18640019 


AI40IO 


18840010 




' TRANSI5T0 H NPN SI Pf)-360MW PT-800N HZ 


2S4R0 


lex^iB 


A14QH 


> 115^0203 


1 


TRANSISTOR PNP SI ro-360MW Fr-700«H2 


28480 


IB830703 


At4QII 


18830232 




TR SNSI8TOR PNP $1 P0*IV* FT-700MH2 


26460 


1853 0232 


A14013 


18MOOI0 


1 


T RANSISTOR NP1I SI PO-380NN FT*E00MHZ 


26460 


16640010 


AI4014 


1B&4O4I0 




TRANSISTOPNPNSIPO-IWFT-MOMHZ , 


28480 


1854 0419 


A1401B 


1 1BH0023 


1 


TRANSISTOR NPN SI PO-38UIW FT-IENHI 


2B4S0 


1654 0023 


A1401S 


I664^t5 , 




TR ANSI5T0 R NPN 51 ro-310*4W FT-300MHZ 


04713 


5PS3611 


A140t7 


18830036 ‘ 


' 


TRANSISTORPNPSIPD-3IOMW FT-260MHZ 


28480 


18530038 


A140I8 


18840218 




TRANSISTOR NPN SI PD-3KMW FT'SOOMHZ 


04713 


SPS-36II 


AI4019 


18840074 




THV n ISTOR: SCR JF-OEC 2N 6060 


04713 


2N6060 


At4R1 


(JB84'72tl 




RESIS70R; FXD; 220 OHM I0« .2EW CC 


01121 


C6221I 


A14R2 


o?57^mi 




RESISTOR; FXD, -2K I«.I2SW F TUBULAR 


24646 


C4-1/6-T87001 F 


A14R3 


07870418 ' 


1 


RESISTOR; FXO;619 OHM 1« -I26W F 


24646 


C4 1/B-T06I6RF 


AI4R4 


0767O4S 




RESISTOR; FXO; I.B2K 1« .I26W F TU8ULAR 


24B48 


C4- 1/9 TO 1821 F 


AI4R& , 


Oe8447tT < 




RESISTOR; FXD; 4700HM tOX 25WCC 


01121 


CM711 


At4fle 1 


08844711^ 




RESISTGR;FXD;470OHMI0%.35WCC 


01121 


CB47I1 


A14R7 


08083480 


1 


RESISTOR; FXD; 42.2K l%.126W F TUBULAR 


16299 


C4-1/B-T04272 F 




08848621 




1 RESISTOR; FXO; 5.8X lOX .28W CC TUBULAR 


01121 


C06621 


AHRd ^ 


06S4'l03t 




R EStSTOR; FXO; tOK t0> 28W CC TUBULAR 


01121 ^ 


CBU9I 


A14R1C t 


21000688, 




RESISTQR;VAR;TRMR.20K0HM IOXC 


73138 




AI4RII 


08003136 




R ESI irOH; FXO; 1 7.0K l» .1 28W F TUBUL AR 


16299 


^TD1782 F 


A14R12 


0684-1021 




RE SISTOR; FXO; 1 K tOX -26W CC TUBULAR 


01121 


C8102T 


AI4R13 


0757-0449 , 




RESISTOR; FXD; I80K IX .I28W F TUBULAR 


24646 


C4-I/0 'OIBOOF 


1 AMRir 


07870481 




RESISTOR; FXO; 24.3K IX ,I2SW F TUBULAR 


24848 > 


C4-IAsf{<V2432F 


Af4HIS 


21003213 




RESISTOR; VAR; TRMR, 200K OHM 10XC 


32907 


3371' 1204 


At4HtS 


08841021 




RESISTOR; FXO; IK I0X-28WCC TUBULAR 


01121 


C9I021 


A14nt7 


06841011 




' RESISTOR; FXD; lOOOHM lOX .25W CC 


01121 ’ 


CBIOIt 


A14R18 


onr-wn 




RESISTOR:FXD: MX 1% .8W F TUBULAR 


30063 


MF7C-1^-T0110I f 


AI4RI0 


0887-4781 




RESISTOR;FXO;4.7M lOX.BWCCTUBULAH i 


01121 


EB4751 


A14R30 1 


21003213 




RESISTOR; VAR;TRMR.2O0X0HMIOXv‘ 


329Q7 


3369P'I'204 


AI4R2I 


05BA473I . 1 


1 


RESISTOH47KOHM lOX.-fiWCC , 


01121 


CB4731 


A14R27 


08838818 




RESISTOR 660 OHM 8X.26WCC ' 


01121 


C66616 


A14R23 ' ' 


21003274 


3 


RESISTOR: VAR;TBMR.IOK OHM lOXC 


26460 


2I0O3274 


' AI4R24 


07870280 




RESISTOR: FXD; IK IX .I28W F TUBULAR 


24646 


C4-1/6TO>1001 F 


AI4R2S 


>0787-1094 , 




RESISTOR; FXO; I.47X IX .I28WF TUBULAR 


24646 


C4l/S-TtVt471 r 


AT4RM 

f 


' 00844701 


1 


RESISTOR;FXD;470HM I3X.2SWCC 


01121 


CB470I 


AI4R27 


08842231 




RESISTO R; FXO: 2.2K 1 0X .28W CC TUBULAR 


01121 


CB222I 


AUR2S 


08841811 




RESISTOR; FXD; 180 OHM m .26W CC 


01121 


CB1S11 


AttR79 


06842221 




RESISTOR; FMt:2.2K lOX 26WCC TUBULAR 


01121 


CB2221 


AI4R30 


0767^11 


1 


RESISTOn:FXD; 4. 32K IX EWF TUBULAR 


30063 


MF7C-f/2Tl>432t F 


AI4R3I 


1 07870034 




nE.SISTOR;FXD:5.B2K IX 8W f TUBULAR 


30963 


MF7C-1/2T0662I F 


A14R32 


' 08900002 


1 


N^5tSTOR;FXD:88dHM 10X8WCC 


01121 


EaaaGi 


AI4:I33 


0767^436 




RESISTOR; FXO; 4.72K IX .126W F TUBULAR 


24646 


C4 1/8T(K32IF 


A14R34 


0787-0883 1 




RESISTOR: FXO: BI-IK IX ,8W F TUBULAR 


30063 


MF7C-1/2-T06U2F 


AI4R35 


0797-072S 


1 • 


RESISTOR: FXD; 810 OHM IX -28W F TUBULAR 


24646 


C6'1/4-T0619R F 


A14RM 


, 07810073 


I 


RESISTOR: FXD; I3K 8X IW MO TUBULAR 


24S48 


FP32-t-T0DI302J 


AKR37 


0767-0438 , t ‘ 




RESISTOR; FXD; 8.1 IK 1% .1WW F TUBULAR 


24646 


C4 t/6T0B1l) F 


A14R38 


0757-0448 


2 ; 


RESISTOR; FXD: I8.2K IX.I28W F TUBULAR 


24646 


C4'T/B'T0'I922F 


A14R38 


0767 0638 




RESISTOR; FXD; 3.02K IX.I2SWF TUBULAR 


24546 


C4-t/B'T0392t F 


A14R40 


088427M 


1 


RESISTOR; FXD; 270 OHM lOX-TtVILT: 


01121 


C327n 


A14R4t } ‘ 


07S7O2B3 \ 




RESISTOR; FXO; 2K IX.126WF TUBULAR 


24646 


C4-t/B'TO-2001 F 


AI4R42 


07570416, 




RESI5TOX;FXO;6110HM IX.I28WF 


24646 


C4-1/R.TD8I1R F 


AI4R43 


0767-0200' 


J 


RESISTOR; FXD: IK IX -12SW F TUBULAR 


24645 


Ci-l/B-miOOl F 


Ai4R44 


0787-1094 




RESISTOR; FXO; I A7K IX ,12SW F TUBULAR 


24646 


C4'1/8>r0>l47l F 


A>4R4R 


078747283 




RESISTOR: FXD; 2K IX. I28WF TUBULAR > 


24546 


C4 1/9-T0-3001 F 


A?4R4(S 


0787-0438 




RESISTOR: FXO; 302K IX .12BW F TUBULAR 


24646 


C41/8-T0392) F 


AMR47 


060a3154 




RESISTOR; FXO; 4.22K IX ,178W F TUBULAR 


16200 


C4 1/8^704221 F 


A»4R48 ) 


0787-044C 




RESISTOR; FXD; 182K IX .I26W F TUBULAR 


24646 


C4'1/a'T01622F 


1 AI4R48 


■ 07870436 




RESISTOR; FXO: 6.1 1 K 1% .128W F TUBULAR 


24646 


C4-lFOTOS11t F 


A14R5(X 


078741317 


1 


RESISTOR; FXD; 1 33K IX .128W F TUBULAR 


24646 


iM-l/OTOlSat F 


A14R51 


21033212 




RESISTOR: VAR; TRMR. 200 OHM ICXC 


32997 


3389P-120I 


4 MR62 


07210001 


1 


RESISTOR; FX 0; 480 OHM IX .m CF TUBULAR 


01637 


DC'T/10461 F 


A14R63 


76830478 


4 


REStSTQR.'F XO; 4.7 OHM 8X .2SW CC 


01121 


CB47G5 


AI4RS4 


08830476 




RESISTOR; FXO; 4.70HM6X.28WCC 


01121 


CB47CS 


AI4R^«^ 


08830476 




RESISTOR; FXO( 4.7 OHM BX ,2SW CC 


01121 


C647G5 


A14H61, ' 


08830476 ^ ' 




RES(S70fl; FXD; 4.7 OHM BX.2SW CC 


01 121 


C847G5 


A14R57 


08841011 ‘ 




■Resistor; FXO: tooOHM lox 26W CC 


01121 


CBIOtl 


AURSa 


(77870458 


2 


RESISTOR; FXD; Cl.tK IX .I2SW F TUBULAR 


24546 


C4I/BT06I12F 


AS4HbV 1 


088410II 


1 


RESISTC l!FXO;tOUOH‘ltOX.2SWCC 


01121 


CBIOIt 


t AMP HD 


0564-1021 




RESISTO 1: FXO; IK 1M .28W CC TUBULAR 


01121 


CB1021 


AI4R81 

' , : t ■ 

1 


08841021 

/ ’ 1 • ^ ’ 

• 1 ' ' 


) 

1 


' RESIST^ H; FXO; IK 10X.2SWCC TUBULAR 

1 


01121 


C81021 



^ See ln(rot]ucUo)i to this veiltm for ord«rin& infotmation 
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Model 1710B 



Replaceable Parta 



Table 6-2. Replaceable Parta (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A14R02 


0767043) 




RESISTOR: FXD;8.IIK 1% .l2t)W F TUBULAR 


24848 


C4 1/B.T08IIIF 


AMR63 


0684-3021 




RESIsrofl: FXO: 3.9K lOK .26W CC TUBULAR 


01121 


CB3921 


AMR64 


31003210 


I 


RESISTOR: VAR;TRMR, 10K OHM I0»C 


32907 


.268P-t-10S 


At4RM 


0»4«t731 




' RESISTOR: FXO; I.3X I0K.38WCCTUBULAR 


01121 


CB1221 


Aunea 


nwooTS 


4 


RESISTOR 370 0HM6%.7SWF TUBULAR 


24646 


C8-1/4T»27li 


A14RS7 


210O3383 


1 


RE5ISTOR;VAR;TRMR,MK0KM10»C 


73138 


2XR203 


Aititea 


07 B8 0028 




RESISTOR 270 OHM 6% .29*. F TU8ULAR 


24946 


C8-I/4-T027I-J 


A14HB0 


07B8 0028 




RESISTOR 270 OHM .TSW F TUBULAR 


24946 


C6*t/4'T0271i 


At4R7J 


31000668 




RESISTOR; VAR: 1 1>MR. 20K OHM I0» C 


73138 


72P 


A14R7I 


07S0002B 




RESISTOR 270 0HM 8l» .25W F TUBULAR 


24848 


C8-I/4-T027IU 


A14R73 


0787 0448 




RESISTOR: FXD; I8K t» .I3SW F TUBULAR 


24848 


C4-I/8-T0-I602F 


A14R73 


0808-3182 


1 


RESISTOR: FXO: 46.4X l« a126W F TUBULAR 


18299 


C4-I/&T04842F 


AI4R74 


2U33388 


1 


RESISTOR: VAR: TRMR. lOOK OHM 10% C 


73138 ' 


73XR104 


AI4R76 


06018831 


1 


RESISTOR: FXD; 86K IO« .2BW CC TUBULAR 


01121 


C69631 


AI4R76 


21003384 


1 


RESI5TOR;VAR;TRMR,eOKOHM I0«C 


73138 


73XR604 


AJ4R77 


0884 3031 


1 


REEI5TOR;FXD; 39K 10% .28WCC TUBULAR 


01121 


CBS931 


'!4R78 


0684-1001 




RESISTOR; FXD; laCHM 10% .26WTU8ULAR 


01121 


C61001 


AI4R79 


068AI631 


2 


RESISTOR; FXO; I.8K 10% .28W CC 


01131 


CBI62I 


AI4RS0 


0787 0397 




RESISTOR 88.1 OHM 1% ,128W F TUOULAR 


28480 


07870397 


At4R81 


068AI041 




RESISTOR lOOK 10% .36WCC TUBULAR 


01121 


CB104I 


AV4U1 


18310001 




1C: LIN:TRANSISTOR ARRAY 


02736 


CA3048 


AI4VRI 


1907-3038 


2 


DIODE; 2ENER: 3.13V VZ; XW MAX FO 


04713 


52.10930-33 


At4VR2 


1902 3096 


3 


DIODE; ZENER; 8.33V VZ: .4W MAX FO 


04713 


52*10939-101 


AI4VR3 


1902-3006 




OIODE; ZENER; B.23V VZ; ,4W MAX FO 


04713 


52-10039-101 


AT4VR4 


1002-3006 




DIODE: ZENER; S.33V VZ; XW MAX FO 


04713 


52-10039 101 


AI4VRS 


190^^140 




0100 E; ZNR; 9.09V VZ, 8% ,4W MAX 


04713 


S2-10939-IIU 


AI4XU1 


T20a<M4l 




SOCKET; ELEC. 1C 14 CONT DIFSLOfl TERM 


24099 


683827-* 


AIS 


0172068832 


1 


BOARD ASSY, HVPS 


26460 


0172088832 


AttCI 


01800118 


1 


CAPACITOR; FXD; &b I|I0%36VDCTA 


96280 


1800888X903682 


A1SC2 


01802364 




CAPACITOR; FXD; 20Fn8% 600WVDC 


28460 


01802384 


AISC2 


016^3669 




CAPACITOR; FXD; 01UF *80-20% 80UWV DC 


26460 


01603888 


AISC4 


01804079 


3 


CAPACITOR: FXO; .U01SUF 130% 40IXXNV0C 


26480 


0160 4079 


A16CS 


01600644 


1 


CAPACITOR; FXD; 023UF «20% 400C-YVDC 


84411 


HEW 337 


AI5C8 


016&4300 




CAPACITOR: FXD; XI47UF <30% 4(X]WVDC 


26460 


01604300 


AI6C7 


01804079 




CAPACITOR; FXO; -0015UF |20% 400(MIVOC 


26460 


016040,-9 


AISCS 


01603483 




CAPACITOR: FXD; .06UF *80-20% lOOWVDC 


26460 


01803483 


AI8C9 


01804079 




CAPACITOR: FXD; J7018UF <20% 40(XWOC 


26460 


0l8040n 


AI6CRI 


10010020 


13 


0100 E ; PWR R ECT ; 400V MAX VRM 780MA 


04713 


SR1366B 


Aie-;R2 


19014X738 




DIODE; PWR RECT;400VMAX VRM 780MA 


04713 


SRI358D 


A160H3 


190147883 


1 


DIODE; HV RECT; 10KV MAX VHM8MA 


3B4BO 


19010683 


A1SCR4 


19014X728 




DIODE ;PtVR RECT; 400V MAX VRM 780MA 


04713 


SR1368 9 


AIBCR8 


10010020 




DIODE:PVtRREa;.'OOVMAX VRM780MA 


04713 


SR1368 9 


A1&CR6 


lflOT-0028 




0 lOOE ; PWR R ECT; 4UC V MAX VRM 780MA 


01713 


SR1368 9 


AI5CR7 


1901-0028 




DIODE; PWR RECT;400V MAX VRM 780MA 


04713 


SR1388 9 


A1&0SI 


21400013 


8 


LAMP, GLOW, BULB T-2.B7V 


74276 


NE23A 


AISDS2 


21400013 




LAMP, CLOW, eULBT-2,87V 


74278 


NE23A 


A160S3 


31400013 




LAMP, GLOW, BULB T-2, B7V 


74278 


NE33A 


AtB0S4 


21400013 




LAMP, GLOW, 8U LB T-2, B7V 


74278 


NE33A 


A1B0S6 


21400013 




LAMP. CLOW, BULB T 2, 87V 


74278 


NE23A 


AlSEI 


2110(7288 


2 


FUSEHOLDER: CLIP TYPE 


26460 


21100389 


AI6fl 


3II(K)0?0 


1 


FUSE; .BA 280V SLasLO 


71400 


MDL8/I0 


AlfiLI 


91003139 


1 


COIL;75UH 


26480 


91003139 


AtSWPI 


60400402 


1 


MOUNT; TRANSFORMER 


38460 


60400402 


AI8MP2 


80400430 


1 


MOUNT: TRANSFORMER 


28480 


504D04X 


A16P1 


1281 3319 




CONNSaOR; 104»NT»MALEePO5T TYPE 


37264 


0ae4l101IA2402-10A) 


AIBRt 


07870412 




RESIST0R:FX0;388 0HMI%.I2SWF 


24946 


C4-1/B T0368R F 


A16R3 


07670460 




RE5IST0R:FX0; lOOK I%.I36WF TUBULAR 


24946 


C4 l/B*T{M003^F 


A1BR3 


21003283 




H ESISTOR; VAR; TRM R, 60K OHM 10% C 


32907 


3389M603 


AIBR4 


08SOI82S 




RESISTOR: F XO; t.BK 8% .2SW CC TUBULAR ' 


01121 


CB1829 


AIBR& 


08SA101I 




RESISTOR:FXO:1(X70HM10% .28W CC 


01131 


C61011 


A16R6 


0884-1021 




RESISTOR: FXO; IK 10% .2BWCC TUBULAR 


01121 


C81021 


A1BR7 


066AI01I 




RESISTOR; FXD; 100 OHM I0%.3SWCC 


01121 


CB101I 


AIBlg 


0884-1061 




R ESISTOR ; FXD; 10M 10% .2SW CC TUBULAR 


Q112T 


C61061 


A16R9 


0U84-I02I 




RESISTOR: FXD; IK 10% ,38W CC TUBULAR 


01121 


CB1031 


AtSRIO 


08908018 


1 


RESISTOR; FXD; SOM ^1-19%3W CP TUBULAR 


03888 


PVC17S-3T03004 F 


AIBR1I 


0606^6441 


1 


RESISTOR: FXD:e.6MiC 8% I.OW F 


07716 


0898-6441 


A15R12 


06904211 


1 


RESISTOR; FXD; 188K 1%.I3SWF TUBULAR 


16399 


C4.I/8-TOIB83-F 


A18R13 


08906442 


1 


RESISTOR; FXD; 13MLG 8% I.IW F 


07716 


0698 6U2 


A16R14 


06044731 




RESISTOR 47K 10% .28W CC TUBU LAR 


01121 


CB4731 


AISTI 


0172061101 


1 


TRANSFORMER. KV 


38480 


0173081101 


AI8WI 


0172081837 




CABLE ASSY;HV OSCILLATOR 


26460 


0)73081827 


A16 


09000117 


1 


ASSY: H.V. MULTIPLIER (NOT REPAIRABLE) 


28480 


0960DI17 


A17 


0172088830 


1 


BOARD ASSY, LVPS 


28460 


0172068828 


A17CI 


01803172 


1 


CAPACITOR: FXD: 13CUF *78-10% 200VOC AL 


962B0 


390I37C200HL4 


AI7C2 


01800069 


2 


CAPACITOR: FXD: 10UF *(0-10% l(OVDC AL 


66269 


300106F;80002 


A17C3 


01800480 


1 


CAPACITOR ; FXD; 630UF *78-10% lOOVDC AL 


66269 


30D927F100JP4 


A17C4 


01800069 




CAPACITOR; FXD; 10UF «60-I0% 160VDC AL 


68289 


300108F1800D2 


a;7cb 


018OI9U8 


1 


CAPACITOR ; FXD; 2800UF *7S- 10% ISVOC AL 


66269 


39O288G0ISM4 


A17C6 


01603448 




CAPACIT3R;FXD;.001UF <10% lOOMYDC 


26480 


01603448 


A17C7 


01800341 


1 


CAPACITOR; FXD; 28UF *76-10% I2VDCAL 


88289 


30O2S8G0I28B2 


A17C8 


01802371 


1 


CAPACITOR ; FXO; 4700UF *78- 10% 30VOC AL 


36480 


018D2371 


A!7C9 


01803448 




CAPACITOR; FXD; .001UF <10% KXXMVDC 


26480 


OtlO-3448 


A17CIO 


01800048 


7 


CAPACITOR; FXD; 2DUF ♦79-10% 26VDC AL 


96289 


30030eC02tCB2 
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Replaceable Parts 



Model 1710B 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Awen 


01BO2361 


t 


CAPACITOR; 7 XO;2000UR •78-tO%80VOC AL 


28480 


0180-3361 


AI7CI2 


0IBO3M8 




CAPACITOR ;PXD; .001 UP ilO* tOOftWOC 


28480 


0160-3448 


AI7CI3 


01850045 




CAPACITOR; FXD;200f *7B-I0» 28VDC AL 


88289 


3002080026012 


AI7CU 


01853500 


1 


CAPACITOR; FXD; IBOOUF IBO-KM 16VDC AL 


2B480 


0180 3500 


A17CI& 


0180-1747 




CAPACITOR; FXD; 1B0UP 20X 16WVDC 


88789 


1600167X0016 


At7CR1 


TB000023 


4 


DIOOE;MULT,FULLWAV BRIDGE RECTIFIER 


047T3 


MDA9234 


A17CR2 


18080023 




DIODE; MULT. FULL WAV. dRIDCE RECTIFIER 


04713 


MDA9224 


Ar:ns 


1901 00» 




DIODE;PWR RECT!4CDVMAX VRM 7B0MA 


04713 


5R1368 0 


A-.7CB4 


1801 0028 




DIODE;PWR RECT; 400V MAX VRM 780MA 


04713 


SR138S9 


Al70tS 


19014)028 




DIOOE;PWR RECT; 400V MAX VRM 760MA 


04713 


5R1388 9 


A17CR8 


1801 0028 




DIOOE;PWR RICT;400VMAX VRM 7B0MA 


04713 


SRI3889 


A17CR7 


1905 0U73 




DIODE; MULT; FULL WAVE BRIDGE RECTIFIER 


04713 


MDA022 4 


A17CR8 


1908 0073 




DIODE; MULT; FULL WAVE BRIDGE RECTIFIER 


04713 


MOA9224 


A17CR9 


19010038 




DIOOErPWR RECT; 400V MAX VRM 780MA 


04713 


sni3660 


At7CRiO 


10010028 




DIODE. PWR RECT;400VMAX VRM 760MA 


04713 


SR 1369 9 


AI7CRM 


1901 0028 




DIODE, “WR .1ECT; 400V MAX VRM 7B0MF. 


04713 


5RI36S9 


AI7CRI2 


180HX728 


1 


OlODf. mVR ACCT1400V MAX VRM 750MA 


04713 


SR 1368 9 


AI7DS1 


2145 0018 


1 


LAMP; OLOW. BULB T-2. 68V 


06806 


A9A (NE-3EI) 


AI7EI 


21KKI288 




fUSEHOLQER:CUIPTYPE 


38480 


31100289 


A17PI 


1361-3475 


2 


CONNECTOR; lO CONTi MALE; POST TYPE 


27264 


09 55110T 


A17P2 


1281-3476 




CONNECTOR: 10-C0NT; MALE; POST TYPE 


27284 


00 60-1101 


AI7P3 


1251-3192 


1 


CONNECTOR; JCONT; MALE. POST TYPE 


27364 


09e0-I03l(240303A| 


AI70t 


1854 m71 




TRANSISTOR KPN 51 PD-300MW FT*200MHZ 


28480 


18540071 


AI702 


1884 0876 


1 


TRANSISTOR NPN 51 PD-626MWFT-60MHZ 


36480 


18545575 


AI7Q3 


18830317 


X 


TRANSISTOR PNP St PD«625WW FT-IOOMHZ 


28480 


18630317 


AI7Q4 


18840071 




TRANSISTOR NPN SI PO-300MW FT-200MH2 


36480 


ie844»7l 


At708 


1SS40386 


1 


TRANSISTOR NPN SI TO-39 PO-10W FT-BO MHZ 


28480 


16640306 


AI706 


18550060 


1 


TRANSISTOR PNPSt PD*300MW FT-dQMHZ 


28180 


18B30080 


A17Rt 


08841041 




RESISTOR; FXD; TOOK 10% .26W CC TUBULAR 


01121 


C8104I 


A17R2 


08830618 


1 


RESISTOR; PXO; 5.1 OHM 5% .35WCC 


01121 


C66IC5 


AWR3 


0887>1041 


1 


RESISTOR. FXD; tOOK 10» .2BWCC TUBULAR 


01121 


EB1041 


AI7R4 


08831028 


2 


RESISTOR; FXO; IK 6% .26W CCTUSULAR 


01121 


CB102S 


At7R8 


0684-2741 


1 


RESISTOR; FXD; 270K 10%. 26WCC TuauUR 


01121 


CB274I 


AI7RS 


07570456 




RESISTOR; FXD; tOOK 1% .I26W F TUBULAR 


24548 


C4-l/8-TO-IOOaF 


At7R7 


0787 0448 




RESISTOR; FXD; T6K 1% .125W f TUBULAR 


24540 


C4-I/0-T0-16O2F 


AI'RB 


0806-3547 


1 


RESISTOR; FXO; 1 OHM 6% .6WCC TUBULAR 


01121 


E810G5 


Pt7Rd 


0887^1 


t 


RESISTOR; FXO; 68K 10% .8WCC TUBULAR 


01121 


EB6B31 


AI7RI0 


0683-1025 




RESISTOR; FXD: IK 8% .2SWCC TUBULAR 


01121 


C81025 


Ai7Rtl 


08846831 


1 


RESI5TOR;FXD;68K 10% -28WCC TUBULAR 


01121 


C86831 


AI7R12 


07575454 


1 


RESISTOR; FXD; 33.2K 1% .I25W F TUBULAR 


24848 


C4-I/S-T0-3322 F 


A17R13 


0757-0445 


1 


RESISTOR; FXD; I3K 1% .12SW F TUBULAR 


24545 


C4 I/8-TDI302 F 


A17RU 


081M666 


3 


RESISTOR; FXD; .62 OHM 5% 7W PW TUBULAR 


75042 


BWH282M05J 


A17RI8 


0808-3329 


3 


RESISTOR; FXD; 10K .5% .135WF TUBULAR 


03666 


PME55-1/8-T51002 0 


A17R16 


0606-5579 




RESISTCR; FXD;6K .8% .12CW F TUBULAR 


24545 


C4-I/8-TD600I D 


A17BI7 


078743433 




RESI^OR; FXD; 3.T3K 1% .1 35W F TUBULAR 


24545 


C41/S-T0-3321 F 


A17R1B 


0683-3355 


1 


RESISTUR;FXD:3.3MB% .25W CC TUBULAR 


0TI2I 


CB3388 


AI7RIB 


07570943 


1 


RESISTOR; FXD; 6.2K 2% .135W F TUBULAR 


24545 


C4-1/B-T06201G 


A77R20 


0787 0429 




RESISTOR; fXD; 1.83K 1% .I35W F TUBULAR 


24648 


C41/8TD1821 F 


AI7R2I 


0811-1883 


2 


RESISTOR 6B OHM 6% 7WPW TUBULAR 


76042 


BWH21iyi8-J 


At7R73 


0787 0437 




RESISTOR 4.76K OHM 1% .I28F TUBULAR 


364B0 


07575437 


At7R33 


21053212 




RESISTOR; VAR;TRMR,200OHMl0%C 


73138 


72PR200 


A17R24 


21003068 




RESISTOR; VAR;TRMR. 6K OHM IQ%C 


73138 


89PR5K 


A17R3S 


0698-3329 




RESISTOR; FXD; 10K 5% .125W F TUBULAR 


03688 


PME56-1/8T51002D 


A17R26 


0606-3329 




RESISTOR; FXD; lOK .8% ,125WF TUBULAR 


03888 


PME66-UB-TO-1O02 D 


At7R27 


0683B12S 


1 


RESISTOR. FXD: B.1K 8% .28W CC TUBULAR 


01121 


CB6125 


A17R28 


0811-1883 




RESISTOR.eaOHMB’lZWPW TUBULAR 


76042 


BWH2-I1/I6 J 


A17R39 


07570380 




RESISTOR IKOHM 1% .I25W F TUBULAR 


28480 


0757 02BO 


AT7UT 


18250106 


3 


1C; UN; VOLTAGE REGULATOR 


07263 


723HC 


A77U2 


16200108 




rC; LIN; VOLTAGE REGULATOR 


07263 


723HC 


At7U3 


IB2501C6 




IC: LIN; VOLTAGE REGULATOR 


07263 


723HC 


A17VRI 


1907-3038 




DIODE; ZENER; 3.15V VZ; .4W MAX PD 


04713 


SZ- 10939-38 


A17VR2 


1902-3149 


1 


DIODE: ZENER; 9.09V VZ: 4W MAX PO 


04713 


5Z-10935170 


A»7VR3 


1902 0680 




DIODE; ZENER; 62V 6% ,4V D57P0*.25W 


12064 


INS27 


A17VR4 


1902-3323 




DIODE ZNR 42.2V 8% DO-7 PO-.< W 


04713 


SZ-10939-361 


A17XU1 


12005403 


3 


SOCKET: I.C. FOR lOPIN TOBTASE 


4H713 


133 99 92 064 


A17XU2 


12050493 




SOCKET: I.C. FOR IOPINTD8CASE 


4H713 


13399-92064 


AI7XU3 

) 


12050493 

) 

1 

j 


) ' 


SOCKET; I.C. FOR IDFINTDLCA5E 

1 


4H713 


1339993084 
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*VIodel 1710B 



Replaceable Parts 



Table 6-2. Replaceable Parts (Option 001) 



HP Part Number Qty 




Description 




PARTS LIST FOR OPTION lOI 

BO ASSY state DISPLAY 

CAPACITOR FXO .01UF tSO-roX lOOWVDC CER 

CAPACITOR FXO .OUlP «80-}0» lOOWVDC CER 

CAPACITOR FXO J»PF «-IW HXXMVDCCEH 

CAPACITOR FXO .OIUF «80-20X lODWVDC CER 

DIODE SWITCHING IONS »V 7BMA 
DIODE SWITCHING IONS 20V 7SMA 
DIODE-SWITCHING IONS 20V 7SMA 
OlOOE SWITCHINC TONS 20V 75MA 
DIODE SWITCHING IONS 20V 78MA 

DIODE SWITCHING I0NS2OV75MA 
DIODE-SWITCHING IONS 20V 7BMA 
DIODE SWITCHING IONS 20V 7SMA 
CONNECTOR male 
CONNECTOR MALE 

TRANSISTOR NPN SI PD-JIOMW FT'SOOMHZ 
TRANSISTOR NPN SI PO>2IOMW FT'OOOMHZ 
TRANSISTOR NPN SI PO-3IOMW FT-300MHZ 
TRANSISTOR NPN SI PO<3IOMW FT'SOOMHZ 
TRANSISTOR PNP 51 CHIP PD-3I0MW 

TRANSISTOR NPN SI PO'SHXIW FT*300MHZ 
TRANSISTOR PNP 51 CKIPPD«3I0MW 
TRANSIST IR NPN SI PO-3IOMW FT-300MHZ 
TRANSISTOR PNP SI CHIPPD-3I0MW 
TRANSISTOR NPN SI PD-310MW FT-300MHZ 

RESISTOR 2.7 OHM lOX .2SWCC TUBULAR 
RESISTOR tOOHM lOX .26WCC TUBULAR 
RESISTOR 4 SAK IX .I26W F TUBULAR 
RESISTOR A.B4K IX ,I26W F TUBULAR 
RESISTOR 2K IX .I2SW F TUBULAR 

RESISTOR I60QHM 1% .12SW F TUBULAR 
RESISTOR SRI OHM IX .2SW F TUBULAR 
RESISTOR IWOHM IX ,126W F TUBULAR 
RESISTOR I.BK IX .I2SW F TUBULAR 
RESISTOR 3.4SK IX .I2SW F TUBULAR 

RESISTOR B.raK IX .I2SWF TUBULAR 
RESISTOR IK IX .I2BW F TUBULAR 
RESISTOR 301 OHM IX .I2SW F ’’UBULAR 
RESISTOR 301 OHM IX .I26W F TUBULAR 
RESISTOR 826 OHM IX .I28W F TUBULAR 

RESISTOR 2-6IK IX .I25W F TUBULAR 
RESISTOR 6BK; (EIGHT SECTIONS! 

RESISTOR 470 OHM TOX .EW CO TUBULAR 
RESISTOR 2-2K 7X .I2BW F TUBULAR 
RESISTOR to OHM 10% .2SW CC TUBULAR 

R ESI STOn I K tOX ,2SW CC TUBULAR 
SWITCH; SL; DPDT .SA I26VAC/DC 
DI00E-2NR S.ll V 2% 0D7 F0«.4W 
OlODE-ZNfl 8-OOV SX 0G7 P0>.4W 
BDASSY: DIODE INTERFACE 

DIODE SWITCHING IONS 20V 7SMA 
DIODE SWITCHING IONS 20V 7BMA 
OlOOE SWITCHING IONS 20V 7BMA 
OICDE SWITCHING IONS 20V 7BMA 
KNOB ASSY/101 lINTE.NSITY CONTROL ONLY) 

RESISTOR VAR 10K 10X4PSW IINTEI.SITY! 
CABLE OPT tot MAIN 
CABLEOPT 101 TWIN 
CABLE OPT 101 COAX 



Mfr Part Number 



0I7ID6BSB3 
meO-3461 
0II1D346I 
0I6D344S 
0160- 344S 

TD1D0047 
1001 0047 
1001 0047 
1001 0047 
1001 0047 

1001-0047 
1001-0047 
ID0I 0047 
I2BI-3073 
1251-3073 

SPS36II 

5PS361I 

SPS301I 

5PS301I 

ISS3003S 

SPS30It 
1853 0036 
SPS381I 
ISS3003S 
SPS36II 

CB27GI 

CBIOOl 

C4I/B-T04641 F 
CI-T/B-T04MI P 
C4-t/B-TD2001-F 

C4-1/STDI6IF 
C4l/8T0S8tRF 
C4I/8-TDIBI F 
C4-1/8-TDteOI F 
C4 I/6T0 34BI F 

MF4C-l/a-TDBO0t F 
CAI/B-TDIOOI F 
C4.I/B-TD301RF 
C4-I/B-TD301R-F 
C4-I/B-TDB2SR F 

C4I/6-TD2811 F 

18100243 

EB47I1 

C4-I/S-TD220I G 
CBIOOl 

C3I03I 

aFI 2600 ia 

SZ1093OB0 

SZ10O3O-I7O 

0171066564 

IB01D047 
10010047 
10010047 
1001 0047 
01720 61403 

2100-3244 

0I7I06I63S 

0171061636 

0171061637 
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Replaceable Parts 



Model I710B 



Table 6-3. List of Manufacturers' Codes 




MANUFACTUfltRNAMI 


ADDRESS 


ZIP 

CODE 


SOVCORELECrnONIOUE 


LEVESINET FRANCE 




U.S.A. common 






ALLEN BRADLEY CO 


MILWAUKEE Wl 


63313 


TEXASIRSTRINCSEMICONDCMPNTDIV . 


DALLAS TX 


7S33I 


FERROXCUBECOnP 


SAUCERTIESNY 


I3«7 


riCACORP SOLID STATE DIV 


SOMMERVILLE NJ 


06376 


PYROPILMCORP 


WHIPPANVNJ 


o;oat 


MOTOROLA SEMICONDUCTOR FROOUCTS 


PHOENIX AZ 


BSOOO 


AIRCO SPEER ELECTRONICS DIV 


NOGALES AZ 


BS62I 


FAIRCHILD SEMICONDIICT'”* DIV 


MOUNTAIN VIEW CA 


B4040 


TR-.VINCBURLINOTONDIV 


BURLINGTON lA 


B7S0I 


OF CO MINIATURE LAMP PROD DEPT 


CLEVELAND OH 


MIIZ 


DICKSON ELECTRON ICS CORF 


SCOTTSDALE AZ 


BE3S3 


THERMALLOVCO 


DALLAS TK 


7S347 


TELEDYNE SEMICONDUCTOR 


MOUNT> .NVIEWCA 


64040 


CORNINOOLWKELECCMPNTCIV 


RALEIGH NC 


37604 


MEPCO/ELECTRA CORP IMF RESI 


MINERAL WELLS TK 


76067 


QQWANDA ELECTRONICS CORP 


COWANDA NY 


14070 


CORNINO CLASS WORKS 1C STYLE RESI 


BRADFORD PA 


16701 


SPECIALTY CONNECTOR CO INC 


INDIANAPOLIS IN 


46337 


ENVIRONMENTAL CNTNR SYS (CRATE RIT^i 


PALOALTOCA 


943C4 


AMPEREKSOL'D STATE ACTIVE D VC OlV 


SIATTERSVILLE Rl 


0/S76 


MOLEXFROOUCT5CO 


DCWNERSGROVElL 


60616 


HEWLETT'PACKARO CO CORPORATE HO 


PALOALTOCA 


64304 


MEPCO/ELICTRACORP IVAR RESI 


EAllOiEtU/CA 


63131 


BOURNS INC TRIMIOTPROD DIV 


RIVEf.El?£ CA 


B3607 


CtNCHMFGCO 


SHELBV1 ‘LLE IN 


46176 


SPRAOUE ELECTRIC CO 


lORTHf /AMSWA 


01347 


UNION CARBIDE CORP 


1 EWYOl.K NY 


10017 


BkiLDENCORP 


CHICAGO IL 


60644 


BUSSMAN MFC DIV OF MCCRAW EDISON CO 


ST LOU'S MO 


63017 


CENTRALAB ELEK OlV QLOBE UNION INC 


MILWAUKEE Wl 


L3301 


CHICAGO MINIATURE LAMP WORKS 


CHICAGO IL 


60640 


TRW ELEK COMPONENTSCINCH DIV 


F'.KORJVE VILLAGE IL 


ii0007 


ELEaRO MOTIVE MFC CO INC 


WIlMMANTlCCr 


06326 


ERIE TECHNOLOOtCALFRODUCTSINC 


ERIE PA 


16513 


BECKMAN INSTRUMENTS INC HELIFOT DIV 


FULLERTON CA 


B3634 


FEDERAL 5CREWFR00UCTS INC 


CHICAGO IL 


606tB 


J F D ELECTRONICS CORP 


BROOKLYN NY 


11316 


XIHNSO'IEFCO 


WASECA MN 


6e0«3 


TRW INC PHILADELPHIA DIV 


PHILADELPHIA PA 


16106 


LITTLEFUSE INC 


de:^plainzsil 


60016 


1 LLI NOI5 TOOL WO RKS 1 NC 


ELGIN IL 


60136 


7IERICKMFGCO 


KTKISCONY 


10646 


NO M/F DESCRIPTION FOR THIS MFC NUMBER 






SWITCHCRAFT INC 


CHICAGO IL 


60630 


TRW CAPACITOR DIV 


OGPLLALANE 


60163 


DALE ELECTRONICS INC 


COLUMBUS NE 


66601 


BENOIK CORF THE MICROWAVE DEVICES 


FRANKLIN IN 


40131 
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Manual Changes 



SECTION VII 

MANUAL CHANGES 



7-1. INTRODUCTION. 



7-2. This section contains information required to 
backdate or update this manual for a specific instru- 
ment Descriptions of special and standard options 
are also provided in this section. 



7-3. MANUAL CHANGES. 

t 



7-4. This manual applies directly to the instrument 
having the same serial prefix shown on the manual 
title page. If the i^.nal prefix o.** the instrument is not 
the same as the one on the title page, And your serial 
prefix in table 7-1 and make the changes to the 
manual that are listed for that serial prefix. Refer to 
paragraph 7-12 for changes. When making changes 
listed'in table 7-1, make the change with the highest 
number first. Exomple: if backdating changes 1, 2, 
and 3 arc required for your serial prefix, do change 3 
first, then change 2, and finally change 1. If the 
serial prefix of the instrument is not listed either on 
the title page or in table 7-1, refer to the enclosed 
MANUAL CHANGES sheet for updating infor- 
mation. A'bo, if a MANUAL CHANGES sheet is 
supplied, make all indicated ERRATA corrections. 



Table 7-1. Manual Changes 



Serial Prefix 


Make Changes 


1420A 


L 2, 3, 4, 6, 6 


1610A 


2, 3. 4, 6, 6 


1616A 


3, 4, 5, 6 


16:-! A 


4, 6,6 


1645A 


5, 6 


1602A 


6 



7-5. OPTIONS. 



7'S. SPECIAL OPTIONS. Most customer special ap- 
plication requirements and/or specifications can be 
met by factory modification of a standard instrument. 
A standard instrument modified in this manner will 
carry a special option number, such as Model OOOOA/ 
Option COl. 

7-7. An operating and service manual and a manual 
supplement are provided with each special option 



instrument. The operating and service manual con- 
tains information about the standard instrument. The 
supplement for the special option describes the 
factory modifications ^uired to produce the special 
option instrument. Amend the operating and service 
manual by changing it to include all manual supple- 
ment information (and MANUAL CHANGES sheet 
information, if applicable). When these changes arc 
made, the operating and service manual will apply 
to the special option instrument. 

7-8. If you have ordered a special option instrument 
and the manuol supplement is missing, notify the 
r.earest Hewlett-Packard Salcs/Scrvicc Office. Be 
sure to give a full description of the instrument, 
including the complete serial number and spcciai 
option number. 

7'9. STANDARD OPTIONS. Standard options arc 
modifications installed on HP instruments at the 
factory and are available on request. The following 
paragraphs list additional information on standard 
options available for Model 1710B. 

7-10. OPTION 003. This option supplies two rear- 
panel connectors for probe power. The option con- 
sists of the standard instrument and assembly A18 
' (HP Part No. 01720-66^16). See figure 7-1 for option 
003 schematic. Refer to table 7-2 for component part 
, numbers. 



Table 7-2. Option OOH Parts List 



Ref 

Desig 


HP 

Port No. 


Description 


G1 

CRl 

Jl,2 

MPl 

Q1 

Q2 

R1 

.R2 

R3 


01804)046 

1001-0028 

6060-0467 

1206-0095 

1854-0039 

1853-0086 

0698-3166 

0757-0461 

0683-1526 


C:20 mF. 26 VDCW 
CRrDIODE SI 
CONNiMALE PROBE 
HEAT SINK (FOR Ql) 
TSTRiSI NPN 
TSTR:SI PNP 
R:4.C4K 1/8W 
R:24.3K1/8W 
R:1.6K 1/4W 



7-11. OPTIONIOl.ConsistsofBoard Assembly A26, 
HP Part No. 01710-66653, and Board Assembly A27, 
HP Part No. 01710-66554. The board assemblies 
adapt the Model 1710B for use with HP Model 1607A 
Logic State Analyzer. When modified, the Model 
1710B can be used normally or as a 16-channel 
logic state display. (See figures 7-2 thirough 7-4 for 
schematic and assembly component identification. 
Refer to the end of table 6-2 for Option 101 parts liat.) 
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7-12. MANUAL CHANGES LISTING. 



CHANGE 1 

Table 6-2, 

A12: Change HP Part No, and Mfr Part No. to HP 
Port No, 01720-66610; Description unchanged, 

A12C2: Change to HP Port No. 0140-OH9; CAPACL* 
TOR-FXD 470 PF +-6% 300 WVDC; Mfr Code 
72136, Mfr Part No. DMl5F471J03CH)WVlCR. 

A12C3: Change to HP Part No. 0160-0300; 
CAPACITOR-FXD .0027 UP +-10% 200 WVDC; 
Mfr Code 66289, Mfr Part No, 292P27292. 

AI2C4; Change to HP Part No. 0160-0162; CAPAC- 
ITOR-PXD .022 UF +—10% 200 WVDC; Mfr Code 
66289, Mfr Part No. 292P22392. 

A12C6: Change to HP Part No. 0170-0040; CAPAC- 
ITOR-FXD .047 UF +—10% 200 WVDC; Mfr Code 
66289, Mfr Part No. 292P47392. 

A12C7: Change to HP Part No, 0180-0301; CAPAC- 
ITOR-FXD 5 UF +76-10'Ki 60 WVDC AL; Mfr 
Code 66289, Mfr Part No. 30D605G060BB2. 

Scheamtic 13, 

A12C2: Change value to 470 PF, 

A12C3: Change value to 2700 PF. 

A12C4; Change value to .022 UF. 

A12C6: Change value to ,047 UF. 

A12C7: Change value to 6 UF. 



CHANGE 2 



Table 6-2, 

A8: Change HP Port No. ond Mfr Part No. to HP 
Part No. 01720-66619; Description unchanged. 

A8C8r Change to HP Part No. 0160-3650; CAPAC- 
ITOR-EXn .018 UF +-10% 60 WVDC; Mfr Cede 
28480, Mfr Part No. 0160-3660. 

ASCII; Change to HP Part No. 0160-3448; CAPAC- 
ITOR-FXD .001 UF +-10'% 1000 WVDC; Mfr 
Code 28480, Mfr Part No, 0160-3448. 

A8C26: Change to HP Part No, 0160-3650; CAPAC- 
ITOR-FXD .018 UF +-10% 60 WVDC; Mfr Code 
28480, Mfr Part No. 0160-3660. 

A8C29: Change to HP Port No. 0160-3448; CAPAC- 
ITOR-FXD .001 UF +-10<% 1000 WVDC; Mfr 
Code 28480, Mfr Port No. 0160-3448. 

Add: A8R2, HP Port No. 0767-0471; RESISTOR 
182K 1% .126W ^ TUBULAR; Mfr Code 24646, 
Mfr Part No. C4-1/8-T0-1823-F. 

A8R10: Change to HP Part No. 0698-3427; RESIS- 
TOR 13.3 OHM 1% .126W F TUBULAR; Mfr 
Code 03888, Mfr Port No, PME65-1/8-T0-13R3-F. 

A8R11; Change to HP Part No. 0698-3461; RESIS- 
TOR 13JK 1% ,126W F TUBULAR; Mfr Code 
16299, Mfr Part No. C4-1/8-T0-1333-F. 

A8R12; Change to HP Part No. 0767-0471; RESIS- 
TOR 182K 1% ,12CW F TUBULAR; Mfr Code 
24546, Mfr Part No. C4-1/8-T0-1823-F. 



A8R13: Change to HP Part No, 0698-8198; RESIS- 
TOR 1.68M 1% .126W F TUBULAR; Mfr Code 
30983, Mfr Part No. MF6C1/8-T0-1684-F. 

A8R16: Change to HP Part No. 0684-3341; RESIS- 
TOR 330K 10*% ,26W CC TUBULAR; Mfr Code 
01121, Mfr Part No. CB3341. 

A8R18; Change to HP Part No. 0684-1011; RESIS- 
TOR 100 OHM 10*% ,26W CC TUBULAR; Mfr 
Code 01121, Mfr Part No. CBlOIl, 

Add: A8R60, HP Part No. 0767-0471; RESISTOR 
182K 1% .126W F TUBULAR; Mfr Code 24646, 
Mfr Part No. C4-1/8-T0-I823-F. 

A8R63: Change to HP Part No. 0767-0471; RESIS- 
TOR 182K 1% ,126W F TUBULAR; Mfr Code 
24646, Mfr Port No. C4-1/8-T0-1823 F, 

A8R69: Change to HP Part No. 0698-3427; RESIS- 
TOR 13,3 OHM 1% ,I25W F TUBULAR; Mfr 
Code 03888, Mfr Port No. PME66-1/8-T0-13R3-F. 

A8R70: Change to HP Part No. 0698-3461; RESIS- 
TOR 133K 1% .125W F TUBUIAR; Mfr Code 
16299, Mfr Part No. C4-1/8-T0-I333-F, 

A8R71: Change to HP Part No, 0698-8198; RESIS- 
TOR 1.68M 1% .125W F TUBULAR; Mfr Code 
30983, Mfr Part No. MF6C1/8-T0-1684-F. 

A8R73: Change to HP Part No. 0684-3341; RESIS- 
TOR 330K 10% .26W CC TUBULAR; Mfr Code 
01121, Mfr Fart No. CB3341. 

A8R86; Change to HP Part No. 0684-1011; RESIS- 
TOR 100 OHM 10% .25W CC TUBULAR; Mfr 
Code 01121, Mfr Port No. CBlOlI. 

A8R170: Change to HP Part No. 0767-0464; RESIS- 
TOR 90.9K 1% .126W F TUBUIAR; Mfr Code 
24646, Mfr Part No. C4-1/8-T0-9092-F. 

A8R171: Change to HP Part No. 0767-0464; RESIS- 
TOR 90.9K 1% .125W F TUBULAR; Mfr Code 
24646, Mfr Part No. C4-1/8-T0-9092-F. 

Schematic 9, 

A8C8: Change value to .018 UF, ' 

A8C11: Change value to 1000 PF. 

Add: A8R2 between right, center contoct A8S1N 
and ground. Value is 182K. 

A8R10: Change value to 13.3. 

A8R11: Change value to 133K. 

' A8R12: Change value to 182K. 

A8R13: Change value to 1,58M. 

A8R16: Change value to 330K, 

A8R18: Change value to 100. 

A8H171; Change value to 90.9K. 

Schematic 11, 

A8C26: Change value to .018 UF. 

A8C29; Change value to 1000 PF. 

Add; A8R60 between right, center contact ASS ID 
and ground. Value is 182K. 

A8R63; Change value to 182K. 

A8R69: Change value to 13.3. 

A8R70: Change value to I33K. 

A8R71: Change value to 1.68M. 

A8R73: Change value to 33CK. 

A8R85: Change value to 100. 

A8R170: Change value to 90.9K. 
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CHANGE 3 

Toble 6-2, 

A14: Change HP Part No. and Mir Part No. to 
01720-66613; Deacriptlon unchanged. 

A16; Change HP Part No. and Mfr Part No. to 
01720-66612; Deechption unchanged. 

Add: DS2 and DS3; HP Part No. 214(MX108; LAMP, 
GLOW, BULB T-2, 69 V; Mfr Code 71744, 

Part No. AlA(NE-2). 

W5: Change HP Part No, and Mfr Part No, to 
01720-61604; Description unchanged. 

Delete; A14C32. 

Delete; A14CR13 and A14CR14. 

Delete; A14Q18 and A14Q19. 

Delete; A14R6. 

A14R6; Change to HP Part No, 0684-1021; RESIS- 
TOR IK OHM 10% .25W CC TUBULAR; Mfr 
Code 01121, Mfr Part No, CB1021. 

Delete: A14R80 and A14R81. 

Delete; A14VR6. 

Delete: A16DS1 and A15DS2. 

Delete: A5R14. 

Figure 8-19, 

Replace with figure 7-6. 

Schematic 17, 

Replace with figure 7-6. 

Figure 8-20, 

Replace with figure 7-7. 

Schematic 18, 

Repalce wi^ figure 7-8. 

CHANGE 4 

Table 6-2, 

A6: Change HP Part No. and Mfr Part No, to 
01720-66626; Description unchanged. 

[Delete; A6CR3 and A6CR4. 

A6: Change HP Part No. and Mfr Part No. to 
I 01720-6660' ; Description unchanged. 

A7: Change HP Part No. and Mfr Part No. to 01720- 
' 66602; Description unchanged. ' 

AlO; Change HP Part No, and Mfr Part No. to 
01720-66618; Description unchanged. 

A13; Change HP Part No. and Mfr Part No. to 
01720-66623; Description unchanged. 

Delete: A13CR3 and A13CR4. 

I 



Page 7-1, 

Delete; Paragraph 7-11. 

Figure 8-8, 

Delete: A6CR3 and A6CR4. 
Schematic 6, 

Delete; A6CR3 and A6CR4. 
Figure 8-18, 

Delete: A13CR3 and A13CR4. 
Schematic 16, 

Delete: A13CR3 and A13CR4. 

CHANGE 5 



Table 6-2, 

A9: Change HP Part No. and Mfr Part No. to 
01720-66622; Description unchanged. 

All: Change HP Part No. and Mfr Part' No. to 
01720-66621; Description unchanged, 

A9C2; Change to HP Part No. 0121-0466; Descrip- 
tion unchanged; Mfr Code 74970, Mfr Part No. 
187-0109-106. 

A9CI0; Change to HP Port No. 0121-0466; 
Description unchanged; Mfr Code 74970, Mfr 
Part No. 187-0109-105. 

A9C12; Change to HP Part No. 0121-0456; Descrip- 
tion unchanged; Mfr Code 74970, Mfr Part No, 
187-0109-106. 

A11C4; Change to HP Part No, 0121-0466; Descrip- 
tion unchanged; Mfr Code 74970. 187'bl09-l06. 
A11C12: Change to HP Part No 0121-0466; Descrip- 
tion unchanged; Mfr Code 74970, Mfr Part No. 
187-0109-105. 

A11C14: Change to HP Part No. 0121-0466; 
Description unchanged; Mfr Code 74970, Mfr 
Part No. 187-0109-105. 

CHANGES ' 



Table 6-2, 

Al: Change HP Part No. and Mfr Part No, to 
01710-63407; Description unchanged. 

A2: Change HP Part No, and Mfr Part No, to 
01710-63408; Description unchanged. 

AlAl; Change HP Part No. and Mfr Part No. to 
01720-66505; Description unchanged. 

A2A1: Change HP Part No. and Mfr Part No, to 
01720-66506; Description unchanged. 



I 
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Figure 7-L 

Option 003 Probe Power Schematic 
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Figure 7-2. Assembly A27 Component Identification 
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Figure 7-3. Assembly A26 Component Identification 
74 
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Figure 7*7. Replacement for P/0 Figure 6-20 
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PARTS ON THIS SCHEMATIC 



P/OAU 


AtS 


C2?-30 


CI-3 


CR 10-12 


CRI-7 


Jl 


LI 


LI. 12. 


PI 


P/0PI.2 


RI-13 


06.15-17 


Tl 


RS>-79 
TPS, 12 


TPI 


1 CHASSIS 1 


AI6 


01 


DS2.3 


Rl 


LI, 2 


VI 




1 ! 



Figure 7*fl. 
Replacement for Schematic IS 
' 7*9/(7'IiO blank) 
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SECTION Vlli 

SCHEMATICS AND TROUBLESHOOTING 



iM. INTRODUCTION. 

This section contains schematics, repair and 
'i-,;lQcement information, component-identification 
illustrotions, waveforms, and test conditions. A dis- 
nssenttUy procedure for removinR theCRTand instru- 
ment modules for repair ond replacement is also 
contained in this section. 

8-3. SCHEMATICS. 

8-4. Schemutic>v ore printed on foldout poKcs. The 
schematics ore I’.mwn to show the electronic function 
of the circuits. Any one schematic may include all 
or part of several different physical assemblies. Ncn- 
MILrstandard symbols and conventions used in the 
schematics are defined in toHe 8-1. 

8-6. The schematics arc numbered itt ..equence with 
a bold numlKr at the tower ri(tht-hand corner of each 
page. These numbers are used to cross reference 
signal connections between the schematics. At each 
circuit breaking point, a number in a circle is shown, 
followed by another number in bold type. The circled, 
number indicates the signal or clrcui* ""d '.V-, bold 
number indicates the associated schematic that con- 
tains the source or destination of the signal. Circled 
number indicators ore used only when the referenced 
schematic has a large number of stgnols assigned. 
When a referenced schematic has few assigned signals, 
only the schematic designator Is given. To find the 
source or destination of the signal, turn to the indi- 
cated schematic and find the circled number (if 
assigned). 

B-6. A table on each schematic lists oil components 
shown on the schematic by reference designation. 
Component refcrciH;c designators that have been 
deleted from the schematic are listed below the table. 

8-7. All components within the bordered areas of 
the schematic ore physically located on etched circuit 
boards. Components not physically located on an 
etched circuit board are shown in the unbordered 
areas of the schematic. 

1 

8<8. REFERENCE DESIGNATIONS. 

8-9. The unit system of reference designations used 
in this manual is in accordance with the provisions 
of USA Standard Y32. 16-1968. Reference Designa- 
tions for Electrical and Electronics Parts and Equip- 
ments, dated March 1, 1968. Minor variations from 



the standard, due to design and manufacturing 
practices, may be noted. 

8-10. Each electrical component is assigned a class 
letter and a number. This letter-number combination 
is the basic reference di."*' 'notion. Comuonents 
which are part of an usscmt.y have, in uddii'on to 
the basic designation, a prefix designation indie 'ting 
the assembly of -'»hich the component Is a part. For 
ir“tance, resistor R;^3 on assembly A I is culled Alh *23, 

8-11. Assemblies are numbered consecutively. If on 
assembly reference desig nation is assigned and later 
deleted, that number is m<t reused. 

8-12. COMFOr^ENT LOCATIONS. 

8-13. Locutions of components on etched circuit 
bou.,.s are illustrated on line drawings adjacent to 
the schematics. Since the schematics are drawn to 
show function, u particulor assembly may 

appear on sevr ....icrent schematics, 

8-14. PREVENTIVE MAINTENANCE. 

8-16. Preventive maintenance consists of periodic 
performance checks, calibration, mechanical ‘ .spec- 
tion, lubrication, and other services designed lo pre- 
vent bi’eakdown and failure. Performance checks and 
calibration arc covered in Section V of this manual. 
The other preventive maintenance services arc 
covered in the following paragraphs. 

8-16. MECHANICAL INSPECTION. Periodically 
inspect the instrument for damaged components, 
excess grease, dirt, and corrosion. Look for loose 
and misaligned assemblies. Ensure that all screws 
ond fasteners arc tight and serviceable. 

8-17, Refer to the paragraphs in this section on 
repair and replacement for instructions on replacing 
damaged components. 

8-18. Painted surfaces can be cleaned with a com- 
mercial, spray-type window cleaner or with a mild 
soap and water solution. Excess grease , con be 
removed with a degreaser such as M-180 FREON 
DEGREASER produced by Miller-Stevenson Com- 
pany. 

8-19. Corroded spots are best removed with soap 
and water. Stubborn residues can be removed with a 
fine abrasive. When using abrasives, be careful that 
fine particles do not fall into instrument. Such areas 
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Table 8-1, Schematic Notes 



Refer to MIL-STD-I6'l A and MILrSTD-800 for schematic eymbols not listed in this table. 






ETCHED CIRCUIT BOARD 



FRONT-PANEL MARKING 



["I "*j REAR-PANEL MARI^ING 



if ^ 



FRONT PANEL CONTROL 



SCREWDRIVER ADJUSTMENT 



ELECTRICAL TEST POINT 
TP (WITH NUMBER) 



WAVEFORM TEST POINT 
(WIT I NUMBER) 



SINGLE-PIN CONNECTOR ON 
BOARD 



PIN OF A PLUG-IN BOARD 
(WITH LETTER OR NUMBER) 



$ 

0 



P 

i-' 



FIELD-EFFECT TRANSISTOR 
(P-TYPE BASE) 



FIELD-EFFECT TRANSISTOR 
(N-TYPE BASE) ' 



BREAKDOWN DIODE 
(VOLTAGE REGULATOR) 



TUNNEL DIODE 



STEP RECOVERY DIODE 



CIRCUITS OR COMPONENTS 
DRAWN WITH DASHED LINES 
(PHANTOM) SHOW FUNCTION 
ONLY AND ARE NOT INTENDED 
TO BE COMPLETE. THE CIRCUIT 
OR COMPONENT IS SHOWN IN 
DETAIL ON ANOTHER SCHEMATIC. 






LiJ ^ 



COAXIAL CABLE CONNECTED 
TO SNAP ON JACK 



COAXIAL CABLE CONNECTED 
DIREC’LYTO BOARD 



MAIN SIGNAL PATH 



© SIGNAL 

REFERENCE 



2 SCHEMATIC 
REFERENCE 



(925) WIRE COLORS ARE GIVEN 

BY NUMBERS IN PARENTHESIS 
USING THE RESISTOR COLOR 
CODE 

! (925) IS WHT-RED GRN ) 

0- BLACK 5 -GREEN 
1 - BROWN 6 • BLUE 
2 -RED 7 -VIOLET 
3 - ORANGE 8 • GRAY 
4 -YELLOW 9-VJHITE 



PRIMARY FEEDBACK PATH 
SECONDARY FEEDBACK PATH 



PART OF 

NO CONNECTION 

CLOCKWISE END OF VARIABLE 
RESISTOR 



OPTIMUM VALUE SELECTED 
AT FACTORY. TYPICAL 
VALUE SHOWN; PART MAY 
HAVE BEEN OMITTED. 

UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS 
CAPACITANCE I" PICOFARADS 
INDUCTANCE IN MICROHENRIES 
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should be protected from further corrosion by an ap- 
plication of a silicone resin such as GB DRI-PILM 88. 

8-20. SWITCH MAINTENANCE. The pushbutton 
switches used ir. this instriunent have been designed 
for long, trouble-free service. In the event that one 
of these switches becomes defective, replacement 
rather than repair Is recommended. 

8-21, The rotary switches in this Instrument can 
easily be serviced after removal of the assembly 
on which the switch is mounted. In the erse of the 
TIME/DIV switch, the TIME/DIV switch shaft must 
be removed. Refer to the paragraphs on repair and 
replacement in this section for instructions on dis- 
assembly of the modules in the instrument, 

8-22. Conventional rotary switches are serviced by 
cleaning the contacts with a degreaser such as M-180 
FREON TP DEGllEASER. The contact surfaces are 
then lubricated with a lubricant comparable to 
LOBRIPLATE FML produced by the Fiske Brothers 
Refining Company. LUBRIPLATE FML is available 
from the Hewlett-Packard Con^pany (HP Part No. 
6040-0306). 



i. Place rot,.''r sections on etched circuit board 
ond reinstall retainer ring. 

j. Position slotted portion of open rotor section 
as noted in step c. 

k. Reinstall assembly in instrument. 

l. Reinstall TIME/DIV shaft ond knob ossembly. 

8-24. REMOVAL AND REPLACEMENT. 

8-26. The follotring paragraphs provide procedures 
for rt.novc- . ,d replacement of assemblies, sub- 
assemblies, ami components. Special servicing 
instructions foi itched circuit boards are provided in 
paragraph 8-41. Section VI provides u detailed parts 
list for use in ordering replacement parts. 

a-26. CRT REMOVAL AND REPLACEMENT. To re- 
move and replace the CRT, see figure 6-1 and proceed 
OS follows: 




C' 



r', 

i 



Do not attempt to clean attenuator 
switches with any cleaning agent. At- 
tenuator switches have self-cleaning 
contacts. 

8-23. The rotary switches on assemblies A9 and All 
can be serviced as follows: 

a. Remove TIME/DIV knob and shaft (refer to 
paragraph 6-31). 

b. Remove plug-in assembly (A9 or All) from 
assembly A8. 

c. Observe orientation of slot in rotor section 
of switch. 

d. Remove metal retainer ring uniting male and 
female sections of rotor switch. 

e. Separate two rotor sections. 

f. Check contacts on both rotor sections. If 
contacts show excessive wear, replace/ rotor section. 

g. Check contact area on etched circuit board. 
If contact area shows excessive wear, replace etched 
circuit board. 

h. Clean and lubricate contacts on etched ci^ 
cuit board and rotors os described in paragraph 8-22. 



To prevent personal injury, wear o 
face mask or goggles when handling 
the CRT. Wear protective gloves and 
handle the CRT carefully. 

B. Remove top and bottom covers from instru- 
ment. 

b. Remove reor-panel CRT socket cover MP21. 

c. Remove front-panel CRT bezel (MP16) by 
squeezing at midpoint on bottom nnd rotating out- 
ward and upward. 

d. Remove CRT filter (if in use). 

e. Remove four VERT IN wires (gray) from side 
of CRT neck. 

f. Disconnect horizontal input cable W4 (wires 
(9) and (6)) from CRT neck pins. 

g. Disconnect CRT cable connector from gate 
assembly at A14P2. 

h. Disconnect floodgun filament wire (924) 
from CRT neck pin. 

i. Carefully dikonnect CRT socket (XVl). 

j. Remove two CRT shield mounting screws 
from rear panel of instrument (at MP44 and MP48). 

k. Slide CRT shield toward rear of instrument 
until shield Is clear of instrument front panel. 
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Fnilure to diecharge high voltage can 
result in severe electrical shock to 
personnel and damage to the instrument. 
Du not al'empt to remove lead from CRT 
gh-bs. 



NOTE 



Assemblies A(> and A7 are connected to 
the underside of vertical prcumplifier 
A.T. They will also move to the rear. 
When reinstalling, ensure that push- 
button switches are aligned with fronts 
panel holes. 



l. Disconnect white plastic post-accelerator 
connector and immediately discharge lead to ground. 

m. Carefully remove CRT and shield from 
instrument. 



h. Remove vernier, volt/dlv, and coupling lever 
from channel attenuator being removed. 

i. Remove mtaining hardware from INPUT 
BNC connector of channel attenuator being removed. 



n. Disconnect remaining wires from CRT 
neck pins. 



0 . I.oosen CRT clamp 



j. Pull attenuator toward rear of instrument 
until attenuator assembly clears front panel of instru- 
ment. 



CAUTION 



When removing CRT from shield, care 
should be taken to avoid damage to 
CRT neck pins and nlign/ortho coils. 

p. Remove CRT from shield. 

q. To reinstall CRT, reverse removal pro- 
cedure. 



NOTE 



.Step j clears the attenuator for rc(|uired 
Maintenance. If complete removal 
of the attenuator is desired continue 
with stej) k. 



k. Remove two screws holding vernier bracket 
to attenuator. 



I. Slide attenuator from vernier shaft. 



6-27. ATTENUATOR REMOVAL AND REPLACE- 
MENT. To remove the attenuator assemblies. Al and 
A2, from the instrument, proceed as follows: 

a. Remove screw holding channel A attenuator 
shield to verth'al preamplifier assembly, AIL 

b. Remove screw holding channel B attenuator 
shield to assembly Ail and ground lug attached to 
top of attenuator cover. 

c. Unsolder three lead-in wires to assembly 
A’t from channel A attenuator. AI. 

d. Unsolder three lecd-in wires to assembly A3 
from channel B attenuator, A2. 

e. Remove two retaining screws holding verti- 
cal preamplifier to main deck of instrument. 

f. Disconnect sync cable (W2) from square pin 
connections on horizontal display switch assembly 
Alt). 

g. Pull vertical preamplifier toward rear of 
instrument until A3P1 and A3P2 clear attenuator 
connectors. 



m. Itemove vernier shaft from vernier. 

n. To reinstall attenuators, reverse removal pro- 
cedure. 



3-28. VERTICAL PREAMPLIFIER REMOVAL AND 
REPLACEMENT. To removj vertical preamplifier 
assembly, A3, from the instrument, proceed ns 
follows: 



a. Remove channel A and R attenuators from 
preamplifier assembly in accordance with paragraph 
8-27, steps u through g. 

b. Disconnect plastic connector at A3P5. 

c. Remove gate and blanking coaxial cables 
from A7 (square-pin connectors). 

d. Remove two screws securing delay line cable 
to vertical preamplifier assembly. 

e. Unsolder delay line coble wires at vertical 
preamplifier assembly. 

f. Note orientation of delay line. Red market! 
side of delay line goes to dot on board assembly. 
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Remove astjemblics A3, A6, nnd A7 from Sn- 
Btrument. 

h. DiBconncct ASW (9) and BSW (0) wires from 
square-pin connectors on oHscmbly A7> 

i. Simultancouely pull aBsemblics A6 and A7 
from male connectors mounted on assembly A3. 

j. To reinstall verticol preamplifier assembly, 
reverse removal procedure. 

8-29. DELAY LINE REMOVAL AND REPLACEMENT. 

To remove delay line assembly, Al, from 
the instrument, proceed as follows; 

0 . Remove two screws holdinK delay line cable 
b) vertical preamplifier assembly, A3. 

b. Unsolder two wires from end of delay line 
cable to assembly, A3. 

c. Note orientation of delay line. Red marked 
side of delay line goes to dot on board assembly, 

d. Remove two screws holding delay line cable 
b> vertical output amplifier, A5. 

e. Unsolder two wires from end of delay line 
cable to vertical output assembly, A5. 

f. Note orientation of delay line. Red marked 
side of delay line geco to dot on board assembly. 

g. Remove two rctaininK screws holding delay 
line brocket (MP8) to main deck. 

h. Remove delay line assembly from instru- 
ment. 

1. To install deloy line assembly, reverse removal 
procedure. 

8-30. REMOVAL AND REPLACEMENT OF ASSEM- 
BLIES IN HORIZONTAL SECTION. The following 
paragraphs provide information required to remove 
ond replace various assemblies in the horizontal 
section of the instrument. 

8-31. TIME/DI V Switch Removal and Replacement. 
To remove the TIME/DIV switches, proceed as fol- 
lows: 

n. Set TIME/DIV controls as follows: 



TIME/DIV (main) 1 mSEC 

TIME/DIV (delayed) OFF 



b. Remove retaining ring (MP68) from TIME/ 
DIV shaft (inside front ponel of instrument). 

c. Pull TIME/DIV shaft out. 



d. To reinstall TIME/DIV shaft, reverse removal 
procedure. 

8-3Z Main Horizontal Sweep Switch Assembly and 
Holdolf-Comparator Assembly Removal and Re- 
placement. To remove horizontal sweep switch 
assembly All, proceed ns follows: 

0. Remove TIME/DIV shaft (paragraph 8-31). 

b. (jently rock main horizontal sweep switch 
assembly. All, and holdoff-compurator assembly, 
Al2, while pulling upward to remove from sockets 
on horizontal sweep assembly, A8, 

c. Separate assembly All from assembly A 12 
by removing two retaining screws and suldcrcd wire. 

d. To reinstall assemblies, reverse removal pro- 
cedure. 

6-33. Delayed Horizontal Sweep Switch Assembly 
Removal and Replacemenl. To remove delayed hori- 
zontal sweep switch assembly, A9, proceed as follows: 

a. Remove TIME/DIV shaft (paragraph 8-31). 

b. Gently rock assembly A9, while pulling up- 
ward to remove from socket on horizontal sweep 
assembly, A8, 

c. Ter reinstall assembly A9, reverse removal 
procedure. 

8-34. Horizontal Sweep Assembly Removal and 
Replacemenl. To remove horizontal sweep as- 
sembly, A8, proceed as follows; 

a. Accomplish parag>itphc 8-31 through 8-33. 

b. Unsolder Rlfi from main EXT 10 switch 
A8S1P, 

c. Unsolder R17 from delayed EXT * 10 switch 
A8S1B. 

d. Unsolder two ground straps from A8 to 
chassis ground. 

e. Disconnect reset lamp coaxial cable (5) from 
A8 (square-pin connections). 

f. Disconnect line sync wire (8) from A8 

g. Disconnect main trig level wire (903) from A8. 

h. Disconnect deloy trig level wire (97) from A8, 

1. Disconnect start after delay wire (916) from 
A8. 

j. Disconnect plastic connectors at A8P1 and 
A8P5. 




Service 



Model 1710B 



k. Remove two retaining screws at rear cdi^e of 
asscml)Iy A8. 



NOTE 



Horizontal display switch assembly AlO 
is mounted on the reor of assembly A8. it 
must also clear the front panel during 
the next step. 

l. FJovc assembly A8 toward right rear of instru- 
ment until pushbutton controls clear front panel. 

m. Disconnect sync cable W2 from assembly 
AlO (square-pin connections). 

n. Disconnect plastic connector nt AHF-i. 

o. Disconnect ut AlO (square-p!n connections), 
the coaxial cable leading from VERTICAL OUTPUT 
connector J4. 

p. Disconnect horizontal input cable WO at hori- 
zontal output assembly AlO (square-pin connec- 
tions). 

q. Remove assemblies AS and AlO from insim- 
ment. 

r. To reinstall A8 and AlO, reverse removol 
procedure. 

8-3S. Horizontal Display Switch Assembly Re- 
moval and Replacement. To remove horizontal dis- 
play switch ossembly, AlO, proceed os follows; 

a. Accomplish paragraph 8-04 st«;| IB u throughq. 

b. Unsolder R9 and KIO (connected between A8 
and AlO) at AlC u^rminols. 

c. Remove three retaining screws holding A8 
and AlO together. 

d. | To reinstall horizonfal display switch assem- 
bly, reverse removal procedure. 

8*36. REPAIR OF ASSEMBLIES. 

8-37, GENERAL The board assemblies used in this 
instrument are etched circuit type and have plated 
through component holes to facilitate replacement 
of components. Before repairing any board assembly 
refer to paragraph 8-41 for information covering 
circuit board repair and recommended soldering 
equipment. 

8-38. The only assemblies not recommended for 
repair are the attenuator assemblies. The attenuator 



components ore closely mounted and their inters 
relationship is critical. The only components recom- 
mended for replacement are Rl, R2, ()1, Q2, and Q3. 
These items are socket mounted and easily replaced. 
If other components fail, replacemeni of the board 
assembly is recommended. 

8-39. REPLACEMENT OP ATTENUATOR TERMINA- 
TION RESISTORS. 



CAUTION 



Du not attempt to clean attenuator 
assemblies with any cleaning agent. 
Always wear protective cotton gloves 
(such us HP Part Number 8660-0030) 
while handling the attenuator board 
assemblies. The board assemblies arc 
extremely susceptible to conduction 
paths caused by fingerprints. 

8-40. To replace attenuator termination resistors 
At A1H1/R2 and A2A1R1/R2, proceed ns follows: 

n. Remove two screws holding top cover of 
attenuator. 

b. Slide attenuator cover from attenuator. 

c. Remove resistors R1/R2 from attenuator 
board assembly using long-nosed pliers. 

d. Replace resistors RI/R2 reversing above pn>- 
cedure. 



CAUTION I 

If new resistors are to be installed, 
replace with flame-proof type only 
(HP Part No. 06986433). Recompensate 
attenuator assembly when new resistors 
arc installed. 

8-41. CIRCUIT BOARDS. 

842. The following parographs provide information 
regarding servicing procedures for etched circuit 
boards, use of heat sinks, and special soldering con- 
siderations. 

8-43. BOARD CONNECTIONS. Square-pin con- 
nectors are identified on circuit boards by the color 
code of the connecting wire or by the signal name. 
Connector pins on plugs and jacks ore identified 
by either a numeral or a letter. The letters G, I, 
0, and Q have been omitted. Table 8-1 shows the 
types of board connections used in the instrument. 
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INTEGRATED CIRCUITS 



14 PIN INTEGRATED CIRCUIT 



16 PIN INTEGRATED CIRCUIT 



14 



LOCATOR^ 

NOTCH 



16 



UL UL U. U. LI. WA- U 


LOCATOR 


1 


NOTCH 



c 



DIODES 

DIODE SYMBOL 
ANODE N CATHODE 



/A 

CATHODE \ 

WIDE 

STRIPE 



\ 

CATHODE 



CONICAL 

END 



\ / 

CATHODE 







\ f 

CATHODE 



\ / 

CATHODE 




\ / 

CATHODE 



BI POLAR TRANSISTORS 

BLACK EPOXY (PLASTICI TRANSISTORS 




ECB 




CBE EBC ECB 

METAL CASE TRANSISTORS 
DUAL 



CBE 






C/ BE E2 

B2 

SHIELD C2 






FIELD EFFECT TRANSISTORS 

ttcTA. BLACK EPOXY 

METAL CASE (PLASTIC) METAL CASE 



S’ f[3 ’& S’ 




DCS 

OR 

GOS 



Qfj DG1G2S s2 
CDS D2 

C2 




Figure 8-1. Semiconductor Terminal Identification 
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6-44. SERVICING ETCHED CIRCUIT BOARDS. The 
etched circuit boards have pIutcd-throUKh com- 
ponent holes. This allows components to be re- 
move or replaced by unsolderinK or soldcrinit from 
cither side of the board. When remiving large 
components, such ns potentiometers, rotate the 
soldering iron tip from lead to lead wh.lc applying 
pressure to the part to lift it from the board. HP 
Service Note M-20E contains additional information 
for repair of etched circuit boards. 

8-45. SEMICONDUCTOR REMOVAL AND REPLACE- 
MENT. Figure 8-1 is included to help identify the 
leads on the com.ron shapes and sizes of semi- 
conductor devices. When removing a semiconductor, 
use long-nosed pliers ns a heat sink between the 
device ond the soldering iron. When replacing u 
semiconductor, ensure sufficient lead length to dissi- 
pate the soldering heat by using the same length of 
exposed lead us used fur the original piut. 

8-46. INTEGRATED CIRCUIT REMOVAL AND RE- 
PLACEMENT. The integrated circuits in this instru- 
ment are plug-in types. Remove a plug-in integroted 
circuit with a straight puh away from the board. 
When replacing an integrated circuit, note the 
mark or notch used for orientation. The component- 
identification photographs and the integrated circuit 
pin-location diagrams in this manual show the cor- 
rect orientation. 

CAUTION 

Unless an integrated circuit has defi- 
nitely failed, be careful to prevent 
d*>mage when removing or replacing it. 

8-47. ASSEMBLY A5 INTEGRATED CIRCUIT RE- 
PLACEMENT. Use the following procedure when 
replacing integrated circuits (ICs) in the vertical 
output assembly A5; 

a. Remove A5 nsscmbly mounting bracket by 
removing two screws in rear panel and two screws 
in main deck. 

b. Disconnect four gray wires from CRT neck 
pins (two wires from assembly A5 and two wires from 
assembly ARAD. 

c. Remove A6 and mounting bracket from in- 
strument. 



NOTE 

The delay line cable remains attached 
to assembly A5. 

d. Disconnect power supply connector J8 from 
A5P1. 



e. Unsolder wire (92) from termination assembly 
AT>AI at ATi assembly. 



NOTE 



Read next two steps beforeaccomplishing 
them. 

f. Remove four screws attaching A5 to 
mounting bracket. 

g. Separate A5 from mounting bracket. Do 
not lose yellow plastic insulator (HP Part No. fiOHO- 
9970) held captive between gain cell AOUl (gold 
colored IC) and mounting bracket. 

h. Remove A5U1 from its mounting socket. 

i. To remove output amplifier Af)U2, remove 
four screws holding it to circuit board. (Go to step 1.) 

j. Replace gi in cell AfiU I by matching mark on 
gain Lvil leg IsoHd line) with polarity dot on circuit 
board. 




Do not use lettering on gain cell AfiUl 
and number "1" marking on socket as a 
reference. 

k. Insert gain cell in socket, but do not push 
it all the way in to final position. (When circuit board 
is remounted on mounting bracket, the mounting 
screws will scut IC to required depth.) 

l. Replace output amplifier AriU2 by matching 
contacts on circuit board with gold pads on IC. 

m. Secure A5U2 by replacing four mounting 
screws and lock washers. 

n. Using Thermalloy Compound (HP Part No. 

(iO'tO-0289), coat surfaces of both ICs (AfiUl and 
A')U2) that w’*!! come in contact with mounting 
bracket. • 

0 . Attach yellow plastic insulator to rear of gain 
cell A5UI. 

p. Coat exposed side of yellow plastic insulator 
with Thermalloy Compound. 

q. Carefully feed two gray wires through hole in 
mounting bracket. 

r. Position assembly A5 and mounting bracket 
so that yellow plastic insulator io properly positioned 
between AfiUl and mounting bracket. 
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B. Uain? four screwB, attach asBcmbly Ar> to 
mountinK bracket. 



NOTE 



Ensure that yellow plastic insulator is 
I property positioned and IC is flat against 
bracket. 

t Resolder wire (92) from termination assembly 
AT)Al i,') ossembly A5. 

u. Connect power supply connector .18 to A5PI. 

V. Insert mounting bracket with A6 assembly 
into instrument. 

w. Start two screws through rear panel to 
mounting bracket. 

X. Sturt two screws through mounting bracket 
to main deck of instrument. 

y. Tighten lower screw through rear panel and 
rear screw through mounting bracket to main deck. 

z. Tighten two remaining screws. 

NOTE 



Steps y and z should be followed care- 
fully to ensure that mounting bracket is 
positioned correctly for lowest possible 
IC operating temperature. 

ua. Reconnect four gray wires to CRT neck pins. 

ab. Verify mounting bracket ground clip is 
making contact with ground shield. 

8-48. TROUBLESHOOTING. 



8-49. Two important prerequisites for successful 
troubleshooting are: (1) understanding how the in- 
strument is designed to operate and (2) knowing 
the correct use of front-panel controls. Improper 
control settings or circuit connections can cause 
apparent malfunctions. Read Section III (Operating 
Procedure) for an explanation of controls, connectors, 
and general operating considerations. Read Section 
IV for explanations of circuit theory. 

8-60. If trouble is suspected, visually inspect the in- 
strument. Look for loose or burned components that 



might suggest a source of trouble, Check to see that 
all circuit board connections are making good contact 
and are not shorting to an adjacent circuit. If no 
obvious trouble is found, check the power supply 
voltages in the instrument. Prior to any extensive 
troubleshooting, also check the external power 
sources. 

6-51. DC VOLTAGES. On some of the schematics, 
dc voltages are indicated for active components 
(transistors, etc). Conditions for making these volt- 
oge measurements arc listed adjacent to the sche- 
matics. Since conditions for making measurements 
moy differ from one circuit to another, always check 
the specific conditions listed adjacent to the sche- 
matic. 

6-52. INITIAL TROUBLESHOOTING PROCEDURE. 

Before troubleshooting the Model 17I0B in detail, 
try to perform the adjustment procedures listed In 
Section V of this manual. Some apparent malfunctions 
can be corrected by these adjustments; also, the 
inability u> obtain a correct adjustment will often 
reveal the source of trouble. 

8-63. If possible, perform adjustment procedures 
in listed sequence since the power supplies should 
be checked first for any malfunction. 

6-54. TROUBLE DIAGNOSIS. By use of front-panel 
controls, note as many symptoms of the malfunction 
as possible. From the symptoms, it can usually be 
determined which section (vertical, horizontal, or 
power supplies) is malfunctioning. Normally, the 
vertical and horizontal sections will not malfunction 
simultaneously, although symptoms may indicate 
this to be the case, 

6-55. VERTICAL SECTION TROUBLESHOOTING. 

Although a sweep may not be generated on 
the CRT, vertical deflection of an input signal on the 
CRT will normally indicate that the vertical section 
is functioning properly. 

8-66. The sync pulse required for internal triggering 
is developed in the vertical preamplifier nnd sync 
amplifier located on horizontal display switch assem- 
bly AlO. If the instrument does not trigger internally, 
but triggers properly when an external trigger is 
applied, the vertical preamplifier section should be 
checked. 

8-67. Due to the low levels of the signol in the 
preamplifier, signal tracing becomes difficult. When 
troubleshooting the preampHiier, check dc bias volt- 
ages for best result. 

6-56. HORIZONTAL SECTION TROUBLESHOOTING. 

The horizontal section of the instrument con- 
sists of the trigger assembly, gate assembly, holdoff- 
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comparator asBcmbly^ main and delayed sweep os' 
semUy» horizontal preamplifier^ end horizontol out- 
put asaembly. From symptoms derived in paragroph 
B-64, check the input and outpu' signals of the 
suspected aesembly(s) until the problem is isolated 
to a particular circuit. Refer to toble 8-2 for trouble- 
shooting hints on the horizontal section. 

NOTE 

Table 6-2 is to be used as a guide only. 

Slight variations in voltage readings 
may occur. 
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6-69. LOW-VOLTAGE POWER SUPPLY TROURLE- 
8HOOTINQ. The Model 17I0B contains seven low- 
voltage power supplies, two of which are un- 
regulated. The nominally +20V unregulated is used 
in the HV power supply oscillator circuit, The nomi- 
nolly +I6-V0U reguloted supply f'.mishes the refe^ 
ence voltage for the other regulated supplies. A 
check at the output of each regulated supply will 
indicate a malfunction. A convenient test point is 
located on each supply. All supplies arc re^aiated to 
better than *2%. If a malfunction occur> in the low- 
voltage supplies, always check the -^16-yolt supply. 



Table 8-2, Troubleahooting Guide • Horuontal Section 



The following table is a troubleshooting guide to help analyze the problem under no sweep condition 
in AUTO mode of operation. Once the sweep is running, individual circuits can be analyzed using sche- 
matics ond associated waveforms. 


STEP 


CIRCUIT 


TEST POINT 


TEST POINT 
MEASUREMENT 


ACTION 


1 


Output of Integrators 
(main-delayed) 


Main-A11TP2 
Delayed - A9TP2 


1 volt 
14 volts 


Go to Step 2. 
Go to Step 3. 




) 




other 


Go to Step 4. 




Measure Gate 


Main - A8TP6 


2 volts 


Problem in Integrator - 
troubleshoot. 






Delayed - A6TP9 


0 volt 


Go to Step 5. 




Measure Gate 


Main -A8TP5 


2 volts 


Go to Step 6. 






Delayed -A8TP9 


0 volt 


Problem in Integrator - 
troubleshoot 


4 


Measure Gate 


Main - A8TP5 


0 volt or 2 volts 


Problem in Integrator - 
troubleshoot 






Delayed - A8TP9 


other 


Problem in sweep control 
circuit - troubleshoot 
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Figure 8-3. Overall Block Diagram, Schematic I 
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DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 3 

Set front-panel controls in accordance with paragraph 6-13, Section V. 

All voltages are referenced to chassis ground. All indications are nominal and 16% variation from those 
indicated should be considered normal. 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 3 

Set front-panel controls in accordance with paragraph 6-13, Section V, except as follows: 



Coupling (channel A) 600 

TIME/DIV (delayed) 10 uSEC 

DELAY B.00 

HORIZ DISPLAY MIXED 

TRIGGER LEVEL (main) stable display 



Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform{s). 
Connect pulse generator 60-ohm output to Model 1710B channel A INPUT connector. 

Adjust pulse generator output for four divisions of signal amplitude (.4 V). 




^ 0.1V/DIV 
M O.lmSEC 




Figure 8-5. Service Information, Channel A Attenuator, Assembly At (Sheet 1 of 2) 
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DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 4 

L Set fo>nt-panel controls in r ccordance with paragraph 6*13, Section V. 

2. All voltages are referenced to chassis ground. All indications are nominal and 16% variation from those 
indicated should be considered normal. 



WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 4 

1. Set front-panel controls in accordance with paragraph 6<13, Section V, except as follows: 



Coupling (channel A) 60Q 

TRIGGER LEVEL (main) stable display 



2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

3. Connect pulse generator output to Model 1710B channel A INPUT connector. 

4. Adjust pulse generator output for four divisions of signal amplitude (.4 V) at 6 kHz. 



OV— - 




0.1V d(v 
O.lmt/div 



Figure 8-6. Service Information, Channel B Attenuator, Assembly A2 (Sheet I of 2) 
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2. Set monitor oacilloacope TIME/DIV and VOLTS/DIV controls as indicated under waveform<s). 

3. Connect pulse generator S<iuarewave Grencrator 50-ohm output to Model 1710B channel A INPUT 
connector. 

4. Adjust pulse generator output for four divisions of signal amplitude (.4 V) at 6kHz. 







Figure 8-7. Service Information, Vertical Preamplifier, Assembly A3, (Sheet 1 of 2) 
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Figure 8-7. 

Service Information, Vertical Preamplifier, Assembly A3, (Sheet 2 of 2) 
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Figure 8-8. 

Service Information, Vertical Amplifier, Assembly AS (Sheet 2 of 2} 
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DC VOLTAGE MEASUREMENT CONOmONS 
SCHEMATIC 8 

1. Set frontpanel controls in accordance vrith paragraph 6-13, Section V, except as follows: 

X-Y 

VERTICAL DISPLAY X-Y 

HORIZ DISPLAY entered 

POSITION (horizontal) 

2. All voltages are referenced to chassis ground. All indications are nominal and 16% variation from those 
indicated should be considered normal. 



WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 8 

1. Set front-panel controls in accordance with paragraph 6-13, Section V, except as follows: 

Coupling (channel A) disiri^ 

TRIGGER l£VEL (main) 

VERTICA . DISPLAY X-Y 

HORIZONTAL MODE 

2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated undei- waveform(s). 

3. Connect pulse generator output to Model 1710B channel A INPUT connector. 

4. Adjust pulse generator output for four divisions of signal amplitude (.4 V) at 6 kHz. 



— — Ml 



asv/div 

SO.Ouf/dIv 



Figure 8~10. Seruice Information, Horizontal Display Switch Assembly AlO (Sheet I of 2} 
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Modell710B 

ervice 

DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 9 

1. Set fron^panel controls in accordance with paragraph 6-13, Section V, except as follows: 

o „ SINGLE 

AUTO/NORM 

TRIGGER ijGVEL (main) ^ 

2. All voltages are referenced to chassis ground. All indications are nominal and 16% variation from those 
indicated should be considered normal. 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 9 

1. Set front-panel controls in accordance with paragraph 6-13, Section V, except as follows: 

Coupling (channel A) ‘ili ‘ 

TRIGGER LEVEL (main) stable displ^ 

TIME/DIV (main) 20 ^fl/div 

2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

3. Connect pulse generator output to Model 1710B channel A INPUT connector. 

4. Adjust pulse generator output for four divisions of sigp^al am'^litude (.4 V) at 10 kHz. 

6. Waveform timing conditions: 



To - Sweep start; position trigger occurs at A8U2 pin 11. 
Ti - Sweep ends; holdoff starts. 

T2 - Holdoff ends; armed starts. 

T 3 - Armed ends. 
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Figure 8-11. Service Information, Main Swei,J Trigger, Assembly A8 (Sheet 1 of 2) 
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ModellTlOB 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 10 



I 





1, Set front-panel controls in accordance with paragraph 6-13, Section V, except as follows: 

Sweep Mode 

AUTO/NORM 

RESET » ► • ► * * * 

TRIGGER LEVEL (main) 



SINGLE 
NORM 
armed 
cw 



2. All voltages are referenced to chassis ground. All indications are nominal and 16% variation from those 
indicat^ should be considered normal. 




t ' i ! Fiaurff8 l2. Service Information. Main Sweep Integrator, Assembly All (Sheet l of 2) 
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I Figure 8 12. 

Seroicc Inforniation, Main Sweep Integrator, Assembly All (Sheet 2 of 2) 


















Service 



Model 17I0B 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 11 



1, Set front-panel controls in accordance with par<iRraph 6-13, Section V, except as follows: 



HORIZ DISPLAY 

Sweep Mode 

AUTO/NORM 

RESET... 

TRIGGER LEVEL (main and delayed) 



DLY'D 
SINGLE 
NORM 
armed 
. . . . cw 



9.. All voltages are referenced to cheisis ground. All indications are normal and 16% variation from those 
indicated should be considered normal. 



WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 11 



1. Set front-panel controls in accordance with paragraph 6-13, Section V, except as follows: 



Coupling (channel A) .... 
TRIGGER LEVEL (main) 

TIME/DIV (main) 

TIME/DIV (delayed) 

HORIZ DISPLAY 



600 

stable display 
. 0.1 ms/div 

. , 60 fis/div 

DLY'D 



2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under wavcform(s). 



3. Connect pulse generator output to Model 1710B channel A INPUT connector. 

4. Adjust pulse generator output for four divisions of signal amplitude (.< V) at 10 kHz. 
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Figure 8-13. Service Information, Dly'd Sweep Trigger. Assembly A8 (Sheet I of 2) 
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Figure 8-13. 

Service Information, Dly'd Sweep Trigger, Assembly A8 (Sheet 2 of 2) 






Service 



Model 1710B 



I 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 12 



1. Set front-panel controls in accordance with paragraph 6-13, Section V, except os follows: 



ni v^n 

HORIZ DISPLAY SINGLE 

Sweep Mode - j 

TIME/DIV (delayed) 

AUTO/NORM 

TRIGGER iivEL (main and delayed) ^ 



2. All voltages are referenced to chassie , -round. All indications are nominal and 16% variation from those 
indicated should be considered normai. 



WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 12 



1. Set front-panel controls in accordance with paragraph 6-13, Section V, except as follows: 



TW&"eR LEVELtiain) 

HORIZ DISPLAY ^ 



2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveformls), 

3. Connect pulse generator output to Model 1710B channel A INPUT connector. 

4. Adjust pulse generator output for four divisions of signal amplitude (.4 V) at 6 kHz. 





Figure 8-14. Service Information, Dly'd Sweep Integrator, Aesembly A9 (Sheet 1 of 2) 
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Model 1710B 




1 




Figure 8-14, 

Service Information, Dty'd Sweep Integrator, Assembly A9 (Sheet 2 of 2) 
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Servi.* 



Model 1710B 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 1^ 



1. Set fron^panel controls in accordance with p.iragraph £^13, Section V, except as follows; 

Sweep Mode ^ NO^ 

reset armed 

TRIGGER LEVEL (main) 

2. All voltages are referenced to chassis ground. All indications are nominal and 16% variation from those 
indicated should be considered normal. 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 13 

1. Set front-panel controls in accordance with paragraph 6-13, Section V, except as follows; 

Coupling (channel A) V,' ’ j. 

TRIGGER LEVEL (main) display 

TIME/DIV (main) . , 

TIME/DIV (delayed) 60 

HORIZ DISPLAY ' OLYT) 

2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under wavefom;(s). 

3. Connect pulse generator output to Model 1710B channel A INPUT connector. 

4. Adjust pulse generator output for four divisions of signal amplitude (.4 V) at 6 kHx. 



5.0V/div 



5.0V/dfv 



0.2V/dIv 
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0l2 rm/div 



Figure 8-15. Service Information, Holdoff-comparator, Assembly AJ2 (Sheet I of 2) 
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Service 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 14 



Model 1710B 



1. Set front-panel controls in accordance with paragraph 6-13, Section V, except as follows: 

SINGLE 
NORM 
. armed 
.... cw 

2. /ill voltages are referenced to chassis ground. All indications are nominal and 16% variation from those 
indicat^ should be considered normal. 



Sweep Mode 

AUTO/NORM 

RESET 

TRIGGER LE>^L (main) 



WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 14 



1. Set front-panel controls in accordance with paragraph 6-13, Section V, except as follows: 



Coupling (channel A) .... 
TRK3GER LEVEL (main) 

TIME/DIV (delayed) 

DELAY 

HORIZ DISPLAY 



60 n 

stable display 
, . 60 f/s/div 

6.00 

.... MIXED 



2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls {is indicated under wavei*orm(a). 



3. Connect puly; generator output to Model 1710B channel A INPUT connector. 

4. Adjust pulse generator output for four divisions of signal amplitude (.4 V) at 6 kHz. 




Figure 8-16. Service Information, Schmitt Control, Assembly A8 (Sheet 1 of 2) 
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Seruict Informatioih 



Figure 8-16, 

Schmitt Control, Assembly A8 {Sheet 2 of 2) 













Service 



Model 1710B 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 16 



1. Set front-panel controls in accordance with paragraph 6-13, Section V, except as follows: 



VERTICAL DISPLAY . 

HORIZ DISPLAY 

POSITION (horizontal) 



.. X-Y 
.. X-Y 
centered 



2. All voltages are referenced to chassis ground. All indications are nominal and 1B% variation from those 
indicated should be considered normal. 



WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 15 



1. Set front-panel controls in accordance with paragraph 5-l3» Section V, except as follows: 



Coupling (channel A) 

TRIGGER LEVEL (main). 



6on 

stable display 



2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

3. Connect pulse generator output to Model 1710B channel A INPUT connector. 

4. Adjust pulse generator output for four divisions of signal amplitude (.4 V) at 5 kHz. 




Figure 8-17. Service Information, Horizontal Preamplifier, Assembly A8 (Sheet 1 of 2) 
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Service 



Model 1710B 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 16 



I, Set front-panel controls in accordance with paragraph 5-13, Section V, except as follows; 



VERTICAL DISPLAY 

HORIZ DISPLAY 

POSITION (horizontal) cenierea 



2. All voltages are referenced to chassis ground. All indications are nominal and 16% variation ftem those 
indicated should be considered normal. 



WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 16 



1. Set front-panel controls in accordance with paragra'^n 6-13, Section V, except as follows: 



Coupling (channel A) * ’ V; • V ^ 

TOIGGER LEVEL (main) 



2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

) V 

3. Connecl pulse generator output to Model 1710B channel A INPUT connector. 

4. Adjust pulse generator output for four divisions of signal amplitude (.4 V) at 6 kHz. 




Figure 8-18. Service Information, Horizontal Output Amplifier, Assembly A13 (Sheet I of 2) 
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Service 



Model 1710B 



! 




! 



! 



1 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 17 



I. Set front-panel controla in accordance with paragraph 5-13, Section V, except aa fallowe: 



VERTICAL DISPLAY , 

HORIZ DISPLAY 

POSITION (horizontal) 
INTENSITY 



X-Y 

X-Y 

. . off screen 

normal 

maximum ( ) 



2. All voltages ore referenced to chusBis ground. All indications are nominal and 16% variation from those 
indicated should be considered normal. 



WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 17 



1. Set front-panel controls in accordance with paragraph 6-13, Section V, except as follows: 



Coupling (channel A) 

TRIGGER LEVEL (main) . 

TIME/DIV (delayed) 

DELAY 

HORIZ DISPLAY 



60n 

stable display 
. . 20 fjts/div 

6.00 

MAIN INTEN 



2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 



3. Connect pulse generator output to Model 1710B channel A INPUT connector. 

4. Adjust pulse generator output for four divisions of signal amplitude (.4 V) at 10 kHz. 
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Figure 8-19, Service Information, Gate Control/ Output, Assembly A14 (Sheet I of 2) 









Service 


















Service 



Model 1710B 



DC VOLTAGE MEASUREMENT CONDITIONS 
wCHEMATIC 18 

1. Set front-panel controls in accordance with paragraph 6-13, Section V, except as follows: 

SCALE ILLUM ' maximum 

2. All voltages are referenced to chassis ground. All indiciitions are nominal and 16% variation from those 
indicated should be considered normal 



WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 18 

1. Set front-panel controls in accordance with paragraph 5-13, Section V. 
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+34V 

lOpt/div 

Figure 8-20, Service Information, Gate Assembly and HV Power Supply, Assemblies A14 and A16 (Sheet 1 of 2) 
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Service 



Model 1710B 
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Figure 8-20. 

Service Information. Gate Assembly and HV Power Supply. Assemblies AN and AIS (Sheet 2 of 2) 





Model 1710B 



iricc 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 19 

1. Set front-panel controls in accordance with paragraph 6-13, Section V. 

2. All voltages are referenced to chassis ground. All indications are nominal and 16% variation from those 
indicated should be considered normal. 



Figure 8-21. Service Information, Low-voltage Power Supply, Assembly A17 (Sheet 1 of 4) 


















Service 



ModcllTlOB 



DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 20 

1, Set front-panel controls in accordance with parograph 6-13, Section V. 

2. All voltoges are referenced to chassis ground. All indications are nominal and 1&K» variation from those 
indicated should be considered normal. 



Figure 8-2L Service Information, low-voltage Power Supply, Assembly A17 (Sheet 3 <^4) 
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Figure 8-22, Model 1710B LC. Data 
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f. HIUNIWlTtHONANOAUOWAMINUTlIAAPUUP. CINTIATPACI. 

f. UTVIATOISPIAVTOAIT, »- ADJUST POCW TOR WAAPTAACI. 




CRT AND GENERAL 

I. IHTINUTY. controls IAIOMTNI b op OIA 

fiAy. 

i fOCW-POCUMi TRACI POAIMT WIT ms- 

PUV. 

a. UNfWItTCKAKOICAUIlLUM. TURNS 
ON IWIRUUiNT AND CONTROL! IR lOHTNIES 
OP CCALI ILLUMINATION. 

4. UNI ULMP. LII»MT»l*MtNllNII»lTCMHlN 
ON POSITION. 

>. CAL3V.IKHII0UARIWAVIATSV tin 

a, CMASSIS GROUND CORNICTION POR IP 
TtRNAllOUIPUINT. 

7, BAMPINO.RITURNSOtlPlAyTOyiH»INO 
. ARIA. > 

HORIZONTAL 

■. IXTtIO. AmNUAnSOILAylOSXTIRNAL 
TRIOGIRUGNALiy FACTOR DP IG 

•. INT/tXT. IILICTSINTIRNALORIKTIRNAL 
DfLATID IWItP TRIOOIRINO 

10. AC/DC SILien 01 LAylDSlAlIP COUPLING. 

IP. tPHtl. AmNUATIIOlUyiDTRIOOIRSIG 
NAL!liLO«*IIKNZ. 

II. H7RIJ. AmNUATIIOlLAyiDTRIGGIRUG 

NALSAMVt'ltRNZ. 

11. OflAVlDUWf. MlienlLOPIOPOiLAY- 
ID TRIGGIR HONAL THAT ITARTJ IWf IP. 

14. MLAY.HLiaitPLAyTIMtllTWIlN 
ITART OP MAIN IWIIP AND STAR T OP 01- 
LAYIOIMIP. 



It. DfLAVCOTRIOOIflLEVIL. IIIICTS 
AMPLITUDI POINT ON DiLAYID TRIGGER 
UGNALTMAT ITARTSDILAYID BWIIP. 

STAR •TIROILAY position AUTOUATL 
CALLY ..'nDILAYIDSWIlPAPTIRDS' 
LAYTIMI. 

14. REKT. RESETS IWI IP IN SINSlt SRUP MODE. 
LIGHT INDICATES YmlN IRIIP IS ARM ID. 

IT, ItNOLE. SELECTSSINGLE OR NORMAL SWEEP 
OPERATION. 



-CONTROLS AND CONNaCTOF 

POSITIONS OP TIME/OIV SWITCH. 

17. imCALLtQHT. INOICATISWHINSWEEPVIR- 
NIIR IS OUT OP CAL OITINT roll HON 

2*. MAINTflIQOIRUVIL. SELECTS AIJ-LITUOI 
POINT ON TRIGGER SIGNAL THAT STARTS MAIN 
nn( SWEEP. 



». trigoerholoopf. PRoviDiseoNiROL 
OF TIME BETWEEN 8WE EPS POR TRIOGE RING ON 
COMPLEX DIGITAL WAVEFORMS 



AUTO/NORM. »• MMXt^.NX,OPOMTiON,.»EIPIS«*ONI. 

auto. AUTOMATIC IWE EP IN AISENCE OP PIED 10 TIMES 

!S1SS'AJ|Vt*r«OIR.OONLYSY APPLYING «• OLVD. ..lECTSOELAYEDSWEIPMOOI FDR 
TRIOOSR SIGNAL. DISPLAY. 

19. MAIN«.OPf.SIUCTSIlOP.OPMAINTRIG. »• MlXIO. SILICTS MIXED SWI1P MODE ICR DIS 
OIR SIGNAL THAT ITARnEWEIP. 

». «FREl.*mNU*TE.MA,N,RIOO.RSIOAAL. » 

1,. LFREJ, AniNUATESMAIN TRIGGER SIGHALC SIAIN. SIHCTSMAIN.WEIPMOOI POR D-S 



lELOWNlIKHl 

21. AC7EX:.SELiaSMAINSWIIHRlG0ER 
COUPLING. 

21. IMT/EXT. SIHCTIINIERNALOR EXTERNAL 
MAIN SWEEP TRIGGERING. 

24. ixr pW attenuateshainixternal 
TRIGGER MORAL lY FACTOR OP IG 

25. EXT TRIO INPUTS. INCCORNICTCRSPOR 
OEUYED ANDMAIN EXTERNAL TRIGGIR SUV 
NALS. 

29. SWEERVERNIER.PROVIOISCONTROLOP 
MAIN SWEEP TIME lETWEEN CALIIRATID 



IS, X-y. OISPUY MODE POR PROVIDING X AXIS 
OEPLICTION WITH SIGNAL APPtl ID TO CHAN 
NIL I INPUT 

19. DELAYED TIUE/DI V. CONTROLS SWEEP TIME 
IN DLYD SWEEP MODI. CONTROLS INTINS|PIED 
PORTION OP SWEEP IN MAIN INTIN SWIlPMOOE 

17. MAINTIME/DIV.CONTROLSBWIIPTIMEIN 
MAIN SWEEP MODE 



VERTICAL 

M. COUPUNO. SELICTSCAPACITIVEIACI, DIRECT 
IDCI. DR SGOHU COUPLING OP INPUT IIONAL. 



GND POSITION DISCONNECTS INPUT IIONAL AND 
GROUNDS INPUTTOVIRIICAL PREAMPIIHIR 

HI VOLTS/DIV. IE LICTS VERTICAL OIPIECTIOM 
FACTOR POR CALISnATIO MEASUREMENTS 

«a VERNIER. PROY 1018 ADJUSTMENT OP V0LI8I 
DIV lETWIIN CALIBRATED POSITIONS OP VOLTS 
OlV CONTROL. 

4t. UNCAL LIGHT. LIOHIIWHIHEITMIRCMAH 
NIL A ON CHANNEL SVIRNIER IS OUT OF CAL 
DETENT 

42. INPUT. BNC CONNECTORS POR INPUT SIGNALS 

41, VERT DISPLAY A. BIlECTSCMANNEl AIN. 
PUT SIGNAL FOR DISPLAY. 

44. VERT DISPLAY B. LILECTSCHANNIISIN 
PUT signal POR DISPLAY 

44 S, A«B. ENGAGING SOIH CHANNEL A AND 

CHAJtNIL B VERT DISPLAY SWITCHES results 

IN A<B I.LLOIIRAIC ADDITION) DISPLAY 

45 . ALT. DISPLAYS EACH CHANNEL ON alternate 

SWEEPS 

44. CJIOP. DISPIA'TSIACHCHANNIL4YSWITCH 
INC BETWEEN CHANNELS AT ol MHt RATI 

47. INTTRIOJL.SWfIRTRI0CIRIDONCHANNEL 
AINPUTSICNAl 

41. INT TR 10 B. SWEEP TRIGDI R ED ON CHANNEL 
B INPUT ElONAl. 

44.9 COMP. OISPUYIDMOOISTRICCERIOIY 
DISPLAY SIGNALS WHEN BOTH INT TRIG A I4D 
ANO INT T RIG B 1411 ARE SIMULTANEOUSLY 
ENGACiO 



44. ew LIMIT. LIMITS BJUIDW1DTH OP VERTICAL 

amplifier TO •nMH7, 

60. B INVERT. INVIRTSPOlARItVOP CHANNEL 
I INPUT SIOJIAL 

REAR PANEL 

61. ASTIO. ADAIST5SHVIOPCRTSPOT. 

62. FATT. ADJUSTS POR UNIFORM PATTERN OVER 
CRT VIEWING AREA 

63. trace ALIGN, aligns TRACEWITHHORIION 
TALGRATICUII. 

64. INTEN RATIO, ADAJSTSINTINSITYOHNTEN 
tlPlEO PORTION OP SWEEP IN MAIN INTINMOOI 
OP OPERATION 

66. 1 AXIS. BNCCONNICTOR POR TAXIS INPUT. 

64. VERTICAL OUTPUT. INC CONNECTOR POR 
vertical AMPLIFIER OUTPUT 

67. MAIN GATE, INC C0NN1CT0R POR MAIN OATI 

j OUTTUTIOIXTERNALIOUiPMIHT. 

69. DELAYED DATE. BNC CONNICTOR POR DI 
LAYIO GATE OUTPUT TO IXTERIiAL lOUIP- 
MINT 

69 PROBE POW IR. PPOVIDES POWER TO ACTIVE 
PROBES IP OPTION POOS IS INSTALLED 

60. LINE FUSE. PROVIDESACINPUTPROTECTION 

91. AC INPUT POWER CONNECTOR 

for 

MODEL 1710B 
OSCILLOSCOPE 

JULY 1974 
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MANUAL IDENTIFICATION- 
MqiM Number: , 17106 
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A..KKWITBM :b- 

CHANGE 1 , 

Table 8-2. , ■ ^ 

MP6: Change HP Part No. and Mfr Part No. to01720-012i1. 

; a MP27: Change HP Part No. and Mfr Part No. to 01720*01 212. 
i MP63: Change HP Part No. and Mfr Part No. to 01720-23707. 

Add: MP73, HP Part No. 01720*01210, BRACKET: CABLE, HIGH VOLTAGE, Mfr Code 28480, Mfr 
V Part No. 0172001 2ia , 

W6: Change HP Part No, end Mfr Part No. to 0172001630. 



CHANGE 2 

■Table'B-2, ;: 

' Add; A3CR11 and A3CR12, HP Part No. 1901*0179, DIODE, SWITCHING ^5V 60MA DO-7, Mfr Code 
28480, Mfr Part No. 1901-0179. . i 

Add: A3L13 and A3L14, HP Part No. 91700016, CORE, SHIELDING BEAD, Mfr Code 02114, Mfr Part 
No. 66-600*66A1/3B. . " ■ ■ / " 

SchemrtIcS,- 

Add: A3CR11 and A3L13 (BEAD) from plr^ Oof A3A1 to ground. Connect anode of A3CR1 1 to pin 9. 
Add: A3CR12 and A3L14 (BEAD) from pin 21 of A3A1 to groiirkv Connect enoda of A3CR12 to pin 21. 



NOTE 



■ ManiuJ clung* rapplcncid* WN rcviaad a* oftm •• iMC**Mty to Imp iwuU a* cumnt and accont* aa poaiibl*. HtwWtt-Packard 
NCoiBBwnda that ytm ptrioidiotty nq«Mt |)m Iai**i «di1toa of thia aapphnant FVm eopl«a art av iilaH* ftom all HP offieca When 
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■ . '-U ; -I. 

■: Mp<W;1710B;:;--f^,, 

■: , 

„ _ PwtNo. toO172O-0e6BI (2plac«i). j 

Add: A14Q20 and At,4Q21. HP P«t No. 185&026B, TRANSISTOR; FET, Mir Code 28480, Mfr Port No, 

' ' t86&026B. ^ ■ 

A14RB: Change to HP Part No. 0684-221 1,RESISTOFi; FX0 2200HM 10% .2BW CC, Mfr Code 01121, Mfr 

-^'^,^o,;;‘vr.,‘''<;‘:|WtNo.CB22l1..r,»^^^ V 

^cNmatk17,^^ ,-v,;0v ly ^ ■ 



01710-90906 ' 
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TttWeOif, 

A14: Change HP Part No. 
















